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---Upon commencing at 10:02 a.m. 

THE REGISTRAR: Please come to order. 
This hearing is now in session. Please be seated. 

MRS. FORMUSA: With Mr. Watson's 
indulgence again. 

We have been discussing the matter of 
transcript undertakings and a way to facilitate the 
Organization of those untertakings for this panel and 
Future panels. We have a suggestion to make that, 
perhaps, when witnesses are giving an untertaking, or 
counsel, that we mention on the transcript the exhibit 
number that's been assigned, Exhibit 142, and that way, 
if anyone is doing a computer search, to do a check to 
make sure we haven't missed one, we can always tickle 
it with) 142, 

So, if we are all fairly diligent in 
saying 142, it will appear on the transcript and there 
will be no doubt that it is an actual transcript 
undertaking. 

When we then come back to file the 
answers to those undertakings, we will just assign the 
suffix of .1 and .2, and that will be noted next to the 
page in the exhibit file. 

THE CHAIRMAN: But there will be no 


reference to the suffix in the transcript itself? 
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MRS. FORMUSA: We could do that as well. 
I counted up over the weekend a number of undertakings 
and I have a rough idea. We could start doing that. 

THE CHAIRMAN: What is your rough idea? 

MRS. FORMUSA: About 35. 

THE CHAIRMAN: For Panel 2? 

MRS. FORMUSA: Yes. 

THE CHAIRMAN: So, we start at 40 now. 

MRS. FORMUSA: I think I even allowed 
some grace in the 35 as well. So, I thought if we 
started at; 35, or, 365) we, couldialsomdo!/ wt) by. SWEEix. 

THE CHAIRMAN: That might be easier for 
searching purposes. 

MRS. FORMUSA: It would certainly be one 
level of assistance for everyone. 

THE CHAIRMAN: We will try it and see how 
it works. 

MRS. FORMUSA: Do you wish to start at 
142.362 

THE CHAIRMAN: All right. 

MR. WATSON: Mr. Chairman, Members of the 
Committee, I am turning to a new area. As you note, 
for the last while we were dealing with reserve margin. 

With me today I have Mr. Robert Koppe, 


who is a specialist in power plant. 
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THE CHAIRMAN: There is a problem with 
the microphones. 

MR. WATSON: As I waS Saying, Mr. 
Chairman, today I am turning away from reserve margin 
issues. I have had with me Mr. Robert Koppe, who 
specializes in power plant reliability and design, as 
as well as nuclear safety. 

The first area that I will be dealing 
with is plant life extension issues. I would like to 
Start by introducing the next exhibit, which Mr. 

Lucas -- and it is a series of excerpts from various 
documents provided by Hydro. 

THE REGISTRAR: That will be No. 144, Mr. 
Chairman. 

THE CHAIRMAN: 144. Thank you. 
---EXHIBIT NO. 144: Document excerpts. 

MR. WATSON: There are copies up here for 
the intervenors. You will notice there are three sets 
dealing with not only the life extension issues, but it 
looks as though you can also get the environmental 
issues and the plant performance issues as well. I 
will be introducing those as exhibits later. 

RONALD TABOREK, 

DAVID BARRIE, 


JOHN KENNETH SNELSON, 
JUDITH RYAN; Resumed 
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CROSS-EXAMINATION BY MR. WATSON (Cont'd): 

Q. Panel, before we get into the 
exhibit, I would like to deal with a little bit of 
background, if I could. 

First 16f “ally -someéwbasie definrtréns, if 
we could try and get some terminology consistent in 
dealing with this whole area of life extension. 

First. ofan /tplan @-aging, would) alitair 
definition be: Physical deterioration of equipment 
which occurs with increasing usage and is beyond 
matters dealt with by routine maintenance? 

MR. TABOREK: A. It can also, if use is 
also defined to include the period in which the plant 
is not actually operating but is deteriorating due to 
time alone. 

Q. Second of all, plant obsolescence, 
the enets of a plant losing its economic usefulness, 
it usually involves some combination of increased 
expenses due to aging, increased fuel costs, cheaper 
alternatives, changes in externalities, such as 
environmental regulations? 

A. In my mind, I would exclude the 
Bar st. 

Q. That's the increased expenses due to 


aging? 
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A. Due to aging, yes, because that is 
amenable to maintenance. I think, in saying that, I 
may be adding a modification to your first definition, 
that it is over and above maintenance, because aging to 
me is a phenomenon that occurs; it's not an incremental 
maintenance that occurs. 

Q. So, when you are talking about the 
increased expenses due to aging not being included with 
the obsolescence, you, in fact, are moving that concept 
to what I would define as plant aging? 

A. Yes. There is aging and there is 
maintenance, and the performance of an aged plant 
depends on how much maintenance you give it. And then 
the latter two, fuel, the cost of fuel, and the 
availabilty of new technology, it is economic 
obsolescence. 

Q. Yes. Plant Ere ee the 
non-routine replacement or repair of major equipment 
and the replacement of obsolete parts such as 
instruments? 

A. To maintain the existing life, to 
ensure meeting the existing life. 

Q. You would add those words to the end 
of that? 


A. Yes. 
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[10:10 a.m.] Q. And last, plant life extension, 
continued operation of a plant beyond the nominal 
design or planning life? 

A. I would delete the word "design" life 
beyond the nominal planning life. 

Q. In dealing with the DSP, I understand 
Bia bainie plant lifetime that has been assumed is a 
40-year plant life for all nuclear and fossil steam 
units; is that correct? 

ADs Yes. 

Q. Okay. Now, dealing with the 
background of some of these plants in general, I take 
it, it is fair to say that the Lambton and Lakeview 
plants are roughly 20 to 30 years old and are the 
Oldest of the large operating fossil plants? 

A. Yes. Lakeview is the oldest and 
Lambton is next. 

Q. And over the past several years, they 
have shown considerable aging and Hydro is in the 
process of rehabilitating them, and that rehabilitation 
program is expected to improve their performance? 

A. .¥@ss 

Q. And is it fair to say that these 
units are not today obsolete, which means that in 


Hydro's estimation, the rehabilitation program now is 
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economical? 

A. Yes, with some reservations about 
Lakeview. 

Q. Well, perhaps we could deal with 
that. In dealing with the reservations about Lakeview 
and the whole economics of obsolescence, if you will, 
is ght cfainetoesay ithat jcjust Garis renin % before we get 
into that, if you need a unit with the characteristics 
of an existing unit, then you have a very simple 
decision; you either keep what you have or you bring in 
a new one. 

And if the existing unit -- 

A. You mean exactly like the old one? 

Q. Well, I imagine, in the real world, 
YOugmregnots.goingtogbringeinsioneyexactly=lake™the old 
one. You), are going to look at the trade-offs that are 
going to be available with, I imagine, issues such as 
new technology, would you not? 

A. Yes. If you use a new one in the 
broadest sense of a new alternative-- 

O59 Nes, 

Asaderctheny-yes: 

Q. And then in making that decision, you 
decide if the existing unit is more expensive than the 


new unit; then, it, in effect, is obsolete and if nos, 
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then you do the necessary rehabilitation and you keep 
the old plant? 

A. Yes. 

Q. And as you were mentioning about 
Lakeview, I imagine a number of factors you would look 
at would be things such as the start-up of Darlington, 
the economic realities that we are experiencing lately, 
acid gas limits, the fact that Lakeview is not getting 
scrubbers; all of those issues would be lumped together 
to determine, in fact, whether Lakeview would or would 
not be in the mix ;iscythatwtaire 

A. oes. 

Q.w | Okaye a Now welbdoking: atithisraniia 
little more detail, is it fait to say that the 
economics would primarily involve these four main 
issues: Environmental issues; capital; OMEA, and that 
would be operating, maintenance and administration 
expenses; and fuel? 

Are those the four main areas you would 
look at in making that sort of decision? 

A. Yes. They are certainly factors and 
I am just reluctant to give a blanket exclusion of 
everything else, though. 

Os oWell, nos _I wasn*tetrying) to == 


A. Yes. But those are certainly four 
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prime factors, important factors, in the decision, yes. 

Q. Okay. Is there one that I have 
omitted that would be more important than any of these? 

A. Well, fuel supply, for instance, 
GONE Seton stoh p-youthaves fuel (erm sorry’. 

Qn “Okayn Grlsthouwgnset <= 

Ae Yesw » You. didVvincelude* fuel. 

The availability of alternatives, and if 
you are applying those same factors, but it is seldom 
that four factors alone influence everything about a 
decision. 

Q. It is fair to say that those are four 
main factors? 

Ay. @ Yes. 

Q. Now, dealing First with the 
environmental factor, if we could, is it fair to say 
that if we put the same or similar emission control 
equipment on an existing unit as would be on a new 
unit, then the units are environmentally very similar 
with respect to the emissions? 

A. Not, not necessarily. There may be, 
Say, space considerations that would prevent putting 
the same control device on an old unit as a new unit. 
There may be problems with the delivery of raw 


materials and the extraction of wastes. There may be 
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Ean in the operation of the old unit that do not 
permit a perfect mating, the same degree of mating that 
you can get with a new unit. 

Od: vAnd aisupposer it@rs alsomfaircts say 
that in a new plant, you would have environmental 
concerns, such as new site might be required, there 
might be new transmission required, there might be more 
construction dust; things like that. 

Is it fair to say in looking at this as 
just a first order approximation, if you will, that the 
new units and the old units, taking into account some 
of the factors you mentioned, would be environmentally 
Similar with respect to their emissions? 

A. I think that is a long jump to make. 
I do not think I would agree to that-- 

Oo. Okey. 

A. --for the reasons I have outlined. 
In many instances they can be, but I don't think you 
can give a blanket assurance. 

Q. One of the factors you mentioned was 
lack of space. You were probably referring to 
Lakeview, were you? 

A. Yes. 

Q. I have come across that in the 


literature. I haven't come across that for any of the 
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other plants. Is it fair to say Lakeview is the only 


plant where that is an issue today? 


AwenYess 
OxvzooSoporntanotheriplant- say, Lambton, 
fFousinstance»— if thaterssda didf'brocctiry and°™if you 


were able to get sufficient supplies to Lambton, then 
based on what you have said, you would probably have a 
Situation where there would be similar emissions from a 
plant, such as Lambton, which had backfitted 
environmental controls on it, as opposed to a new unit? 

A. Now. You are uSing environmental 
controls in their broadest sense there-- 

- Tes* 

A. --I am answering you to this point 
primarily with respect to scrubbers, because you have a 
naar of environmental controls which depend on the 
future regulations that you will be forced to meet, and 
so one of the next set of controls that is possible is 
selective catalytic reduction. 

And then going beyond that, environmental 
regulations in the past have been tightened - our coal 
plants - approximately every two years, and there 
remains a heightened dumnscimantad seneaeivieg? so I am 
very reluctant to -- and what I mean by that is, I 


expect further changes in the future. I don't exactly 
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know what they will be. 

Having said that, I am not in a position, 
then, to say that, in future, there will be space for 
myatewer new environmental devices are required on our 
plants over the next 20 years. 

MR. (\SNELSON? 6 |\Adoelebhink wets fad eto 
say that .astayprinciplé/.athatattiurs ‘more dvfirewEt sto 
add facilities to an existing design than it is to 
incorporate them into the design from the initial 
stages of the design. That, I think, is the principle 
that makes it more difficult to add things to the old 
plant than to incorporate them into the new. 

Q. Have you investigated adding SCRs to 
Lambton or Nanticoke? 

MR. TABOREK: A. No, not in detail. 

©. :dOkaysiedust.iturnitel-che? Exhibit? 144, 
You will see that what is labelled page 3 is the Hydro 
response to Interrogatory 2.14.11, and on the second 
page of that, is the actual answer. 

What I would like to deal with is the 
cost of adding scrubbers and as you see in following 
down under the heading "Response," No.(a), the cost in 
currenty1989.dol larasofigsacrubbers*atebambton’i6"161.3 
dollars per kilowatt. 


A. Yes. “Pz 
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[10:22 a.m.] Q. Could I ask you whether that includes 
any allowance for funds during construction? I wasn't 
able to find anything on that and I made the assumption 
thatvitedidynotey Butycantyou Fea me as to whether it 
does? 

Ac ONO PEL cane; 

OwoMr iTaboreks{ht -youscouldi just get 
back to me on whether that does or not, I would 
appreciate that. And pursuant to what Mrs. Formusa -- 

THE CHAIRMAN: The cost of what? I'm 
sorry, I didn't quite get that. 

MR. WATSON: The cost of funds during 
construction, the cost of money, in effect. 

THE CHAIRMAN: The cost of borrowing 
money? 

MR. WATSON: Yes. 

THE CHAIRMAN: The cost of money. 

MR. WATSON: The cost of money, indeed. 

And as Mrs. Formusa was saying earlier, I 
assume that would be No. 142.36. 

Q. If we continue on with that same 
exhibit. On page 5, Mr. Taborek, that is an excerpt 
from the Thermal Cost Review. And as you look in the 
first column, under part 4 “Improved Estimates, Current 


Conditions," figure 2.6.1.4, under the heading 


“ 
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"Existing Site, SPC Dollars per Kilowatt," and you 
follow down to median estimate, the figure is 259.2. 
Do you have that? 

MR. TABOREK: A. Yes. 

Q. My understanding is that does not 
include a cost of money, that figure? 

A. It:does not ‘appear’ to. 

Q. And in comparing these figures, it 
seems as though the cost of scrubbers at Lambton would 
be less than the capital cost of scrubbers for a new 4 
by 500 megawatt plant, which is what Lambton is; is 
that fair? 

A. Yes. The comparison is between 275 
for the new site and 259 for the old site. 

Or. Yes. 

A. Existing site, pardon me. 

Q. Versus the 181 for Lambton? 

A. Yes, as recorded in that 
interrogatory. 

Q. Yes, thank you. 

Could you just turn briefly to the issue 
of SCR. Would the same cost relationship exist with 
respect to SCR as seems to exist here with respect to 
scrubbers on old versus new plants? 


BN. seItdon *t think Sow ‘can 'say?that.” I 


Farr & Associates Reporting, Inc. 


Taborek,Barrie, 3246 
Snelson,Ryan 
cr ex (Watson) 


think you would actually have to look at it and make 
estimates and then reply. 

Q. Is that because, in fairness to you, 
Hydro really hasn't had much experience with SCRs? 

A. Correct. And we have not prepared 
the same kind of estimates or gone through the same 
process with SCRs as we have gone through with 
scrubbers. 

Q. Could you help us out as to why 
Lambton would be cheaper; why it seems to be roughly 
$80 per kilowatt cheaper? 

A. In this instance, I think you would 
have to address the questions of the breakout of the 
two columns in the rationale to a further panel, the 
panel dealing with fossil. 

Q. That would be Panel 8? 

A. Yes. 

Q. We'll take that up with them, thank 
you. 

If we could turn now to the second factor 
that we are -- or another factor we are talking about, 
the OM&A costs. If you turn to the next page in 
Exhibit 144, that is page 7, edh is the answer to 
Interrogatory 2.9.10, dealing with the OM&A costs for 


the existing units in the planning period. 
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Under fossil, you will see that Lambton 
has a value of $34.4-million in 1989 dollars, and 
Lambton is a 4 by 500 plant. Nanticoke has a value of 
$59.9-million in 1989 dollars, as well, and that is an 
8 by 500 plants ..1f,.you could,just make. note_of eieae 
figures, and then turn the page of Exhibit 144. 

A. Just a moment, please. 

OG, wCercarnly,. 

A. I've turned the page, thank you. 

Q. If you turn the page, you will see an 
excerpt from the Thermal Cost Review 2-4-1, "Primary 
Plant OM&A Direct." And if you look at the second 
column under item No. 4, "Improved Estimates, Current 
Conditions," and under the heading "Millions of '89 
Dollars Per Year," it says median estimate direct 28.6. 

A. Yes. 

Q. And if you turn the page to page 9 of 
Exhibit 144, if you look at almost the same place on 
that page, which is dealing with indirect OM&A costs, 
you will see that the figure there is $2.5-million in 
"89 dollars. 

Now, I have added those, the two figures 
from the Thermal Cost Review, together and get 
$31.1-million, in 89. dollars... (And) EF haselstodked at the 


results of Interrogatory 2.9.10, and it appears as 
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though the OM&A costs for a new plant are roughly the 
same as for an existing plant. They are somewhat 
smaller than Lambton, and it looks as though they may 
be a little larger than Nanticoke, taking into account 
the fact that Nanticoke is twice as large. So, is it 
fair to say that the OM&A costs are roughly the same? 

A. Yes. 

Q. I would like to turn now to the fuel 
costs. And again, dealing with a new plant versus one 
of the existing plants, assuming the same environmental 
constraints and assuming they burn the same fuel, is it 
fair to say that the heat rates should be essentially 
the same for the existing units and those that you 
Might construct in the future? And if that is so, 
then, in effect, would not fuel costs be essentially 
the same? 

A. Excuse ce a minute, I would like to 
eensult. 

©O.eeCertaindy. 

---Off the record discussion. 

MR. TABOREK: Yes, the heat rates would 
be about the same, if you replace with in kind. 

MRawWATSONteeOsd aliim sorry, '!t didnets-— 

MR. TABOREK: A. If you replace with "in 


kind," the same type of generation. 
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And as*a result of ‘that, the fuel 


costs would be essentially the same? 


COSES. 


A. 


Q. 


Yes. 


If we could turn now to capital 


Replace in what time period? 
During the life of the plant. 
During the life, okay. 


Yes. 


Farr & Associates Reporting, Inc. 


24 


25 


Taborek,Barrie, 
Snelson,Ryan 
cr ex (Watson) 


[10:37 a.m.] Just dealing with that comment for a 
minute, Mr. Taborek, I guess I don't understand why it 
would make a difference if the heat rate was the same, 
if they are burning the same fuel, why would it make a 
difference aaads when this occurred? 


A. Well, with heat rate, if you are 


3290 


talking about replacing these plants when they meet the 


end of their life 20 years from now, compared to 


replacing them now, the conditions can be significantly 


different. You are using, on the one hand, information 


about Lakeview and Lambton say as they are now; you are 


not uSing information about what state they are going 


to be in 20 years from now, and that's where I have the 


trouble. 

Now, with heat rate, there is perhaps 
another decade in which new technology may change, but 
I think, maybe, for an identical plant, it may not be 
too much different. But I would think the OM&A costs 
and other costs could be markedly different for a 
future Lambton or a future Lakeview than the ones we 
are reporting here. 

These were prepared with respect to 
their operation over the remainder of their existing 
life, not an extended life. 


Q. And how would life extension make 
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these figures change? 

A. Well, that's the whole question, that 
you don't know. You cannot now meaningfully project 
what those will be. And as I gave in my direct 
testimony, the prudent way to do this, if you make a 
judgment now, you gamble. You gamble everything on a 
forecast and forecasts are not that reliable. So, it's 
not. a prudent @hing to-do. 

The prudent thing to do is to make this 
judgment at a future time when enough of the world has 
evolved that you know what its maintenance and other 
costs are, you know what kind of environmental 
regulations have to be applied, you know what the 
prices relevant to that fuel are at that future date, 
and that could be different. And at that point you are 
able to make a decision. 

1G ce very risky to make a life extension 
decision now because we have already, we believe, 
extended the life of these plants to the maximum 
prudent feasible limit. 

Q. Now, if we could turn to capital 
costs, Mr. Taborek. If you look at the next 
interrogatory in the package, which is Interrogatory 
No. 2.9.11, on page 13. I believe that table shows the 


Capital costs of Lambton in dollars per kilowatt as 
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S3it 
A. *¥es. 
Q. And if you add the figure for 


scrubbers, that we saw earlier, of $181, that would 


-give you a total of $512, if my mathematics is correct? 


A. Yes. 

Q. Now, if we could turn to page 15 of 
Exhibit 144 - again, an excerpt from the thermal cost 
review - talking about the capital estimate for a 4 by 
500 plant, you can see in the second column, the third 
line under paragraph No. 2, capital cost is said to be 
$1,391.2 per kilowatt. If you turn over the page of 
the same exhibit, you have a graph showing the two 
figures comparing Lambton capital costs, in dollars per 
kilowatt, with a new plant, in dollars per kilowatt, 
and they are Similar, 4 by 500 plants. 

And you will note, just as an aside, I 
had refurbishment there and I crossed that out. I am 
talking about rehabilitation versus new construction. 

Now, it seems to me, in looking at that 
graph, that we have a substantial difference in costs 
between rehabilitation and new construction; is that 
Gaur? 

A. Yes. 


Cre lsrit arso farretoesay“that'--. again; 
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I didn't see a line for this when I was looking at the 
costs, but it appeared to me that there was no cost of 
money involved in the figure of 1391 for the new plant. 

A. I am not familiar with the details of 
the thermal cost review. I think Panel 8 again would 
be the panel to direct that to. 

Q. Iwas simply referring to Column 1 of 
page 15 of that exhibit. 

Rise WGSs 

Q. And while it had figures for 
construction, permanent materials, engineering, 
overheads, contingency-- 

A. That's correct. There is no interest 
there. 

QO.» crit, appeared, not; to\haveian interest 
Figure. And if, in fact, the Lambton figure did have a 
cost of money, that would make that comparison even 
more favourable, would it not? 

Aes wteSip 

QO. .And.in,looking atwrehabilitation or 
life-extending a new plant, is it fair to say that when 
you put parts in it today, often the parts that are put 
in would be much better and would last longer than the 
parts that were originally in there? If effect, you 


are getting the benefit of new technology today? 
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A. No, I don't think I would agree to 
that. In some instances, it may be true, and in some 
instances, not. 

Q. So I can't make a generalization, but 
in looking at individual plants, we may find benefits 
like that? 

A. I think you are making a statement 
that I can't give any evidence to support. 

MR. WATSON: ‘Thank you. 

Mr. Chairman, I should say as I am going 
along, that I did have the benefit of meeting with Mrs. 
Formusa and some of the Hydro staff on Friday afternoon 
for a considerable period of time, and as a result of 
that, I think I have been able to focus some of these 
questions. And hopefully, we should be able to deal 
with them in a quicker fashion and be more efficient 
with what this panel can handle. 

Q. Panel, if we could now talk about a 
technical issue, in a very general sense, and please 
let me know if you don't think you are competent to 
deal with this. 

Let me give you a hypothetical question: 
You have three identical units. Unit A is mothballed, 
and by that I mean it is shut down with the equipment 


properly laid up. Unit B is operated flat out, by that 
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I mean it's operating at full power except for 
occasional outages. 

MR. TABOREK: A. Base load operation, is 
what you are referring to? 

QO. VYesprithat's precisely nt; “basé“load 
operation. 

And Unit C is operated with daily 
cycling, daily start-up and shutdown. 

Which unit would you expect to be in 
better physical condition at the end of 40 years? 

A. There are so many parameters 
affecting the condition of a unit at any point in time 
that I don't know how could you answer that question. 

I mean, one could take talk at great length on factors, 
but to give you an evidential answer, I think is a very 
hypothetical question. 

Q. Well, is it fair to say that laying 
up a unit, or mothballing a unit, is less stressful and 
would cause less physical deterioration than running it 
flat..outyer cyeling™ ite? 

A. Are these all identical units? 

Q. Yes, they are all identical units. 

Is that a fair statement? 

MR. SNELSON: A. Yes. But there are 


other factors which will come into play. An operating 
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unit will continuously have upgrades and improvements 
made to it through normal maintenance and 
rehabilitation procedures. The unit that is laid up 
for a long time will not receive the benefit of those. 

MR. TABOREK: A. Plus a unit that's been 
mothballed will have been cycling intensively just 
before it's been mothballed, because it would have been 
a marginal unit. 

0. sAnd=cyclingsds moresdifficnition a 
unit than base loading it? 

A. Again, all other things being equal - 
and that is not necessarily the case - then, yes. 

Q. So, subject to the comments that Mr. 
chysaleyer has made and you have made, it appears as 


though there is a little bit of a hierarchy emerging 


from this, that -- 


A. I think you are pushing our comments 
too far. Our comments are that we really don't want to 
attempt an answer to that. It is a far more complex 
thing to describe than merely listing one parameter for 
each of the plants and saying which is best. It's much 
more complex than that. 

Q. Would Panel 8 be able to provide me 
more assistance with this scenario? 


A. Well, I think they would have the 
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same difficulty. I know we frequently go to the 
engineering people and ask questions, and we would ask 
Our questions in a much more detailed fashion than 
this. I think they want to know operating histories 
and conditions and future use, et cetera. 

Q. Okay. Well, if we could turn back to 
Interrogatory 2.9.11, which you will find at pages 10, 
11, ‘through to 14 of Exhibit .144. sou" witi>see the 
interrogatory has two attachments to it. The first 
one, on page 1l, is called the Lakeview Condition 
Assessment Finding Summary, and the one on page 12 is 
the Lambton Condition Assessment Summary. If we could 
just deal with the Lakeview condition assessment. 

Just nennd, Ge go“enroucn@tnis,. tiie .lS..4 
list of the major equipment deficiencies that were 
found in Lakeview when it was recently assessed; is 
that far? 

A. euYesu 

Q. Now, if we look at the boilers, the 
First item there is re heater tubing on units 3 to 8, 
overheating damage. Is it fair to say that that type 
of deficiency would only occur on a unit that was 
either cycling or base loading; it wouldn't occur ona 
mothballed unit? 


A. I think I can give you one step based 
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on logic and then I would have to pass you on to the 
Panel 8 for the details. 

DEathe uni eers tot ‘opératingy; it's 
unlikely to get over overheated. 

Qe sRught, ‘that “was my “point! ~ And’ vas «a 
result, it wouldn't experience this overheating damage? 

AY Givates rights sutevou nave ro now 
ask questions about the performance of that unit in the 
time before it was mothballed, at such a time when it 
was, probably operating in a peaking mode. 

On. @ Yes:. 

THE CHAIRMAN: Well, a mothballed plant 
could have this kind of damage. 

MR. TABOREK: It could have acquired this 
Kid ofedamage in its earlier lite, yes. 

MR. WATSON: Q. But there is no way that 
mothballing it is going to make this worse and there is 
no way that, while it's mothballed, it is going to have 
thisnsortyofrdamagqe*®oceurring;”is“that tair? 

MRISUTABOREK?:*) Avy "That's “correct. 

I did make a caveat to your initial 
definition of aging in which I identified certain wear 
that occurs strictly as a function of age, Sao SPaless 


of whether it is operating or not. 
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[10:45 a.m] A unit that is mothballed -- while 
mothballing is not necessarily perfect, and it is not 
necessarily receiving the maintenance, as Ken said, 
that other operating units may have. Therefore, as you 
see, I am very reluctant to give any sort of blanket 
assurances, just based on one parameter for each of 
these types of units. 

Q. And I certainly wasn't meaning to 
imply that while the unit is mothballed, it wouldn't 
suffer any deterioration. The only point I was trying 
to make was that there would be significant -- or there 
would oe deterioration with a unit that was running, as 
opposed to a unit that wasn't running? 

A. There would be different types of 
deterioration. 

QO.) that) is. icorrect. We They? would: be 
different, and in looking at the differences in those 
deteriorations, the deterioration that occurs in an 
operating unit is going to be more costly than the 
deterioration which occurs in a mothballed unit? 

A. Well, you used the definition of 
"aging," which was over and above maintenance, and I 
came back with a definition that there is aging and 
there is maintenance, and that the performance and the 


condition of the unit depends on both its age in 
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operation and the amount of maintenance it has 
received. And if it is operating, it would receive 
additional maintenance. 

Q. Well, I guess there are two answers 
to that, Mr. Taborek: One, you can certainly maintain 
a mothballed unit; and, two, this is the Lakeview 
assessment as of today-- 

Ao Yess: 

Q. --and it has been receiving some 
maintenance over the years. 

NaeYes. 

QO HANG ASME hal this’ situation; 
and Lakeview is -- I am not sure exactly what your 
evidence was, but you indicated some hesitation when we 
were talking about the economic obsolescence of 
Lakeview. 

A. Yes. You are aware that our cost 
estimates for rehabilitating Lakeview have increased-- 

Q. Yes. 

A. --over recent time, indicating again 
the difficulty in forecasting how much maintenance a 
unit requires because it has changed sharply over a few 
years. 

And again, you are, in effect, asking me 


to make condition statements on simple parameters, when 
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very detailed assessments of stations have difficulty 
in producing accurate, for the type of analysis you 
appear to be leading to. 

O44 DéesyoutcouldWMook just briefly vat 
Attachment 1, "The Lakeview Condition Assessment," can 
you point out any of the factors, under either boilers, 
turbines, generators or unit controls, that would 
result while a unit was mothballed? 

A. I think that I am not an engineer 
familiar with the detailed condition of stations and I 
think you should refer that to Panel 8. 

On « Okay «1 Bhankiryou. 

A. ook ies down the line, Unit Controls. 

Q. Well, based on your answer about 
Panel 8, I am not sure I want to get into that with 
7Oue, I would be pleased to if you want to discuss it 
more. 

AsvaNo; 

O.e Buthanifaicnesss tionvou — 

A. I would agree. Panel 8 are the 
authorities. 

Q. Yes. If you could help me with just 
one thing you said in your evidence, before we move on. 

I understand the original estimate for 


Lakeview, I believe, was just over $l-billion, and I 
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think the estimate for Lambton was just over 
600-million. 

In your evidence, you mentioned a figure 
ofes 2% 4-bildadaon. 

A. Yess 

Q. And that was for both of them? 

A. Plus two scrubbers. 

Q. Plus two scrubbers. 

AY oYes*evAndiat Tpmayrcorrectsyou, the 
Original estimate for Lakeview was less than 1-billion. 
l-billion was approximately the committed number and 
there were much lower estimates before that. As they 
went through the inspection program on the Beery one the 
number was revised before it was committed. 

Of, Thank yousiJs7So,sthetcurrent. figure, 
the figure as of today, is $2, 4apmanions which includes 
the rehab and scrubbers? 

A. Yes. It includes Lakeview rehab, 
Lambton rehab, and two scrubbers at Lambton. 

Q. Yes. Thank you. I assume from your 
answers that costs have gone up since commitment of 
rehab; is that correct? 

AsswelhatersMcorrect: 

Q. And is that a result of your 


continuing assessment of the units, and in effect, 
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discovering more wrong with them than you originally 
thought? 

A. Again, I would refer you to Panel 8 
for a detailed condition report on Lakeview. 

Q. Do you have any information on why 
costs have gone up since commitment? 

A. I believe it is many factors and I am 
not an expert in those factors. 

Q. I am not asking for an explanation of 
the factors. Could you just tell me what the factors 
are, so I know what to probe with Panel 8; to the best 
of your knowledge, what those factors are? | 

A. Excuse me just a moment, please. 

Q. Sure. 

MR. SNELSON: A. I don't think we can 
help you very much. I mean, clearly, you can divide 
them into two factors, but for the ratio between them, 
I don't think we can help you. 

The two factors would be that new things 
are found that require fixing and that the cost of 
fixing the things that you have found is more expensive 
than you thought. 

And the difficulties of working around 
existing equipment in an existing station make cost 


estimating for rehabilitation a particularly difficult 
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exercise. But I think, beyond that, we cannot help 
you, but Panel 8 probably can. 

Q. Just a quick question on 
Clarifications Thev$2.4=billionss'thateis the» cost 
today or is that the committed cost? 

MR. TABOREK: A. That is the present 
money allocated for those programs and that is what we 
expect rit to cost. 

MR. WATSON: Mr. Chairman, I had a 
further series of questions dealing with plant 
conditions and the prospects for economic life 
extension of those plants, as well as questions on the 
conversion of Lennox to another fuel. 

| Based on what I have heard the panel say 
this morning and, also, more importantly, my 
discussions with Mrs. Formusa and her staff on Friday, 
I will be deferring those questions to Panel 8. 

THE CHAIRMAN: All right. 

MR. WATSON: Mr. Chairman, that deals 
with the area of plant life extension to the extent 
that I can deal with it during this panel. 

The next major area I would like to turn 
to is that of environmental concerns, and Mr. Logan has 
another package of documents. 


THE CHAIRMAN: Mr. Lucas, I suggest, for 
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the purpose of the record. 


apologies, Mr. 


MR. WATSON: Mr. Lucas. I'm sorry. My 
Lucas. 


THE CHAIRMAN: Mr. Logan was here Friday; 


he's your colleague. (Laughter) 


sh ery 


MR. WATSON: That's right. 

THE CHAIRMAN: Do we have an new exhibit? 
MR. WATSON: We do. 

THE REGISTRAR: 145, Mr.Chairman. 


THE CHAIRMAN: Thank you. Can we have 


=P XH LBL LINO: 


145: Environment reference material to 
be used in M.E.A. Panel 2 
cross-examination. 


MR. WATSON: And again, for the 


intervenors, there is a similar package available at 


the front desk. 


Q. Panel, as I indicated, we will be 


turning to environmental concerns. Perhaps now, Ms. 


Ryan, you and 


I can have some question and answers. 


Thesitnst sehing sabcwould hike ttc do. “i's 


look at the general topic of current emissions versus 


Current regulations. 


MS.. RYAN: \Aw otOkay. 


Q.° And Lrévyoustturnetotthe first vgraph in 


Exhibit 145, you will see a figure of, dealing with 
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1989 emissions as a per cent of allowable emissions. 

It appears to show that radioactivity is 
less than 1 per cent of the allowable emissions; 
whereas, the SOx and NOx combination is a very high 
percentage, about 83 per cent of current emissions. 

Does that accord with your understanding 
ofvthetsituation? 

AveaThab’ sacorrect. 

OcePStil? looking tat «tha t@egrapn> .Ms* 
Ryan, could you help us with where the actual emissions 
and limits on emissions for particulates and other 
major Pe iitanks wouldrfit mnto this “type of -qraph? 

And just generally, would they be closer 
to the left of radioactivity; that is, very small in 
comparison to allowable emissions, or very high? Let's 
deal first with pollutants. 

As Pollutanus2 

O. (Or iparticudsves:. #Alem¥sor ry. 

A. I believe, one of the graphs, the 
next graph that you have, gives a plot for 
particulates. I think what you have to appreciate is 
that for radioactive emissions from nuclear stations, 
and for acid gas emissions from fossil stations, we 
have emission caps, an acceptable amount that can be 


emitted. 
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For a lot of the other emissions, it is 
an emission rate based on design, and so, during the 
design of the station, we are licensed based on a 
calculation of what our emissions will be and what the 
resultant groundlevel concentration might be, and then 
there are ambient criteria which are to be met. 

Ol Okay 

A. But those ambient criteria include 
all industry. 

Q. Thank Sirs And in Graph 1, we have 
indicated a per cent of allowable emissions. Are there 
any other emissions where there are current caps or 
standards which we could fit into that type of graph, 
as opposed to dealing with them on an ambient level? 

A. Again, as I mentioned in my direct 
evidence, we have opacity limits which are measured at 
stack, and that is a “EEmrc. 

QO. , Okay. 

A. Thermal emissions to water have 


temperature emission limits. 
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{11:00 a.m.] Q. And where are you in meeting those 
limits? Where would you be on this graph? Are you 
pushing the envelope or do you have very safe margin on 
those, where there are limits? 

A. It varies, depending on station 
operation to plot it this way, but generally, we meet 
the opacity limit 97/98 per cent of our operating time; 
and for thermal emission limits across all stations, we 
would meet the limit 99 plus per cent of the time. 

QuspAnd@that is®atbitedifferent from hee 
this graphs isosayingethoughyewsn it it? 

A. Yes. 

@. eee a bit like apples and 
Oranges, because when you are looking at the SOx and 
NOx here, you are probably meeting them most of time, 
as well, but it doesn't give the same idea, does it? 

A. No. And I don't, right here, have 
the information to plot it in the same way you have 
these plotted. 

Qnt .Mmeemyany Vieyou could turn) just-a 
bit out of order to page 9, Exhibit 145, you will see 
about three-quarters of the way down the page, and this 
is page 10 of the State of the Environment Report for 
1989, there is a paragraph that starts "Any initiatives 


to reduce NOx levels..." Do you have that? 
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Assy Yess 

Q./ And. it! goes:ion tocsay thati-thtree 
fossil fuel generating stations, Nanticoke, Lakeview 
and Lennox, currently exceed Canada's existing 
emissions ee (258 nanograms per joule) as NO(2) 
for coal and 129 nanograms per joule as NO(2) for oil 
for NOx. 

Is it fair to say that these standards 
were adopted after those units were built? 

Aviivyes:, thatismeorrect. 

Q. However, they are currently operating 
with emissions which are above those a new unit would 
have to meet? 

A. Yes. Though for our stations, we are 
generally governed by provincial regulations and so we 
would have to meet provincial requirements which these 
Stations do. 

Q. And I understand that Nanticoke 
already has low NOx burners; is that correct? 

An gelhadtesweorr ect. 

Q. And in fairness, that would lower the 
NOx emissions by about 30 per cent? 

A. Around 25 to 30 per cent. 

Q. Do you have any idea of what the 


emissions are from Nanticoke, after the low NOx burners 


Farr & Associates Reporting, Inc. 


24 


25 


Taborek,Barrie, 3270 
Snelson,Ryan 
cr ex (Watson) 


have been installed? Are they still above the 258 
nanogram per joule limit? 

A. Yes, they are. 

Q. Do you have any idea of, just 
roughly, where they are above the limit? nick they 
close? 

A. They would still be above the limit. 
I don't have the exact numbers with me. 

O2ned feyourdon/ ts know, just ean hes I 
don't want to push you. 

A. I don't know the numbers off the top 
of my head. 

Q. Could you tell me whether they are 
close? 

MR. TABOREK: A. No, they are -- 

ibe limay? 

MS. RYAN: A. Sure, go ahead. 

MR. TABOREK: A. You would need 
selective catalytic reduction on a number of units to 
meet this regulation. This one, I think, Judy is -- 

MS. RYAN: A. No, this is the existing 
federal limit and-- 

MR. TABOREK: A. Oh, the existing, okay. 

MS.o RYAN: @ » Aoi Ligyesniit dasestringent. 


But-I~don'tt knowrourmmfemissions in 
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nanograms per joule, I know them in parts per million, 
and they are running about 450 parts per million, but I 
can't do the conversion for you right here. 

QO. Val think twe’ will Mave “to *take that.* I 
am. not equipped to make that conversion either. 

Ms;""Ryan pre Pyou scouwld Pturn to -Pegure 42, 
which is the percentage of allowable ambient 
concentrations. First of all, these figures, as 
indicated, were taken from the 1989 State of the 
Environment Report and the Stack Emissions Testing at 
Lakeview, Interrogatories 2.15.7 and 2.14.70. 

Now in looking at those figures, they 
seem to indicate a very high allowable ambient 
concentration for SOx, NOx, particulates, and a very 
low concentration for radioactivity. Is that the 
current reality? 

Ag ,Btus the cirrent®reality. I think 
there are a couple of things you need to recognize 
here. These numbers were obtained by taking stack gas 
emissions as measured, and going through a model 
calculation to see what the impingement concentration 
would be in the environment, based on our measured 
stack emissions. And the model looks at worst-case 
meteorology in that range, so these are correct, based 


on the model. But they don't represent what our 
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emissions would look like in the environment on 
average. 

0.8 Andis) d.t-algo\ fairytorsay ‘that’ the 
radioactivity is a worst-case number? 

A. You are comparing different things, 
because for our nuclear stations, we have emission 
limits and so we measure our emissions against a limit. 
And they were specified at the time the station was 
designed, so technology was available and affordable 
and the stations were designed to meet that level. 

Our fossil stations were designed to meet 
the laws at the time, but the emissions that you see 
here were not recognized as being the environmental 
concern that they are today. 

Q. Well, that's certainly correct, Ms. 
Ryan. I don't mean to be unfair, and we could go a 
step further and point out that, in looking at SOx, the 
use of scrubbers could reduce that figure by as much as 
awufactor,of, may be', e8ni 9tore LOM OTs: Athatebaa'r? 

AwacThat sticorrect. 

Q. Which would bring the figure down to, 
maybe, somewhere between 8 and 10 per cent? 

Averives) 

Q. And also, low NOx burners could 


reduce the NOx emissions, as you said, by 25 to 30 per 
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cent? 

A. Yes. If you take into account, 
though, that the regulation is also stepping down, .our 
NOx acid gas and S0(2) emissions are always going to be 
a fairly high percentage of regulation in the 
foreseeable future. 

Q. Which is what we are showing on 
figure 1 of this same exhibit? 

A. Yes. 

Q. And you don't anticipate the same 
Situation will occur with respect to the nuclear 
plants? 

A. .We expect that the allowable emission 
limits will be reduced in the next few years, but we 
don't know what they will be reduced to, so our 
emissions aS a percentage of regulatory limit may go 
up, even though our emissions are not going up. 

Q. And also dealing with NOx, again, 
just to be fair to you, the use of SCR would probably 
reduce the NOx emissions by another factor of 4? 

A. SCR could reduce NOx emissions in the 
ballpark of 80 per cent. 

Q. And also, looking at the 
particulates, if you repaired the precipitators at 


Lakeview, that would reduce certainly the particulates 
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and maybe some of the other pollutants; “rs -that ‘fair? 

A PeThac's correct. 

Q. Do you have any idea of what sort of 
factor that would reduce the particulates by, if the 
precipitators were corrected? 

A. Again, it would depend on the design 
efficiency of the precipitators. If you can select 
various efficiencies, depending on what type of 
precipitators you put in. So I can't give you an 
answer, but, certainly, the particulate would be 
reduced. 

Q. Do you know what the design 
efficiency is of the existing precipitators?: 

A. No. Again, that's something that the 
Panel 8 people would have the specific numbers. 

Q. We will deal with that then, thank 
you. 

So, Ms. Ryan, in going through some of 
the improvements that I have made by discussing 
scrubbers, low NOx burners, SCRs, precipitator 
adjustments, things like that, we would be able to 
reduce the figures in graph 2, but we would still have 
a situation - even if we could snap our fingers and 
have this all done today - we would still have a 


Situation where SOx, NOx, particulates, would be in the 
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order of 8 to 10 per cent or more, versus, shall we 
say, radioactivity, which would be less than 1 per cent 
as of today? 

Ry Pes. 

Q. Ms. Ryan, we have been looking at 
some of the current realities. If I could turn now to 
some future environmental limits and their impact on 
the current system. 

Now, I understand from looking at an OEB 
interrogatory, that part of the mandate of Hydro's 
environmental decision is to attempt to anticipate 
changes in future environmental regulations and their 
impact on Hydro's operations. Is that fair? 

Rs Yes. 

Q. And I understand that there have been 
a number of proposals to decrease allowable emissions 
from fossil-powered plants. Examples huctoceetne NOx 
protocol, CO(2) emissions reductions, solid waste 
initiatives, VOCs, particulates, to just quote some of 
them. And I assume you are familiar with all of those? 

A. Yes. 

O. ..Now what. <L. would: Like) toi-doisis) shook 
at some of these new emission limits which have been 
proposed and see what effects they would have on the 


Operation of Hydro's existing fossil units. 
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And this is of particular interest if we 
are trying to find out what would happen if Hydro were 
going to meet load with more of its existing fossil 
units; that is, if they were going to life-extend them 
and base load them. And in looking at this, what I 
would ask you to do, in effect, is look at case 26, 
which is, in effect, the fossil option, if you will. 
It, as I understand, does not have any nuclear in it. 
And if we could just adopt that as a bit of a surrogate 
for looking at this scenario, I think that might be of 
some assistance. 

If wetcoulditurnt first) tobcarbon) dioxide 
emissions. I understand that right now there are no 


limits on carbon dioxide emissions bys Hydro; eis that 


' correct? 


AZy “Thats correct. 

Q. And I understand that there has been 
a lot of concern about carbon dioxide emissions and, in 
fact, there have been several regulatory groups which 
have proposed a 20 per cent reduction in CO(2) 
emissions by the year 2005, and 50 per cent reduction 
bys2020> is that cormect? 

AS, XYESLSOBut At ise@alsopfair=topeayythat 
there has been great concern at whether Ontario or 


Canada could meet those limits. And there has been a 
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lot of discussion whether we are looking at reductions 
or stabilizing by the year 2000. 

Q. When you say stablizing, just staying 
at the current level? 

Av oes. 

Q. And the current level for what year. 

A. I believe it is, I am not steeiat Oo 
"OD « 

Q. And in fairness, I assume that part 
of the difficulty is because, as I understand it, there 
is no technology currently available to deal with 
EGU2ZI. 

A. That's right. There is no scrubber 
technology that would be cost effective, as there is 


bor NOxs07 ‘SO. 
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biceiSravm. Jurong) teeyou- turn co pages5n0£&- Bxhibitel14s, 
you will see a graph entitled at "Atmospheric Emissions 
CO(2) for the Medium Load Forecast." This is your 
graph taken from page 5.37 of the environmental 
analysis. And of course, as goes without saying, if 
there is any difficulty with this graph, I am sure you 
will let me know, but I hope it's an accurate 
representation of that graph. 

Hinotree- that©youehave: pagers. 374i1n= front 
of you, so I assume that the graph is dosureret 

AvowYes,  1tls. faner 

Q. In looking at this, you can see that 
case 26 is plotted assuming medium load growth, and by 
the year 2014, the CO(2) emissions are roughly 
two-and-a-half times the proposed 20 per cent limit; is 
thatefiaine 

A. Yes. 

Q. And I suppose it's also fair to say, 
in looking at the graph that's there, that the CO(2) 
emissions would continue increasing beyond the year 
2014, based on what we know about the components of 
Case 26; it is a fossil option. 

MR. SNELSON: A. Well, you started your 
questions saying this was a surrogate for increased 


operation of the existing system. 
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Olin GYES. 

A. And to some degree your premise may 
be correct. But ultimately, it has to break down, 
because there is only a certain amount of existing 
coal-fired plant in the existing system. And if you 
run, it. flatsout,to 24 hours) afday,) theresis6*onlysso 
much coal it can burn and so much CO(2) it can produce. 
So, eventually, this runs out of capability of 
supplying the energy that's demanded and then the CO(2) 
projection becomes meaningless. 

Q. Yes. Then it would decrease at some 
time. 

A.w Your premiseswasvinfe extensianmot 
existing facilities, I believe. 

Q.; Yes. 

A. And presuming indefinite life 
extension, if that were feasible, then it would 
eventually, from existing facilities, stabilize. But 
you still have the question as to where would the 
additional energy be generated that's demanded, that is 
not answered. 

Q. Yes, I understand that. And just to 
put it in numbers so that I am not misrepresenting the 
Situation. I understand that, according to the plan, 


Hydro plans on retiring about 6.7 gigawatts of coal 
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production during the 25-year planning horizon, and in 
Case 26, they are planning on building 7.4 gigawatts of 
new base load coal. 

So, on the assumption that we were 
life-extending the coal plants, there is a reasonable 
approximation there, that while it isn't one-to-one, it 
is Sey ee RivOf  atigigawatteweButcs iecertainly 
take your point that, past 2014, this isn't going to 
continue forever, simply because -- well, I don't need 
to repeat what you said. 

Q. Now, also, page 5 deals with the Case 
15, and, again, from the same reference, it produces 
the graph for Case 15. You note that, by the year 
2005, aren Case 15, which has a nuclear component, as 
well as a fossil component, involves just barely 
meeting the proposed limit, although it does decrease 
as the nuclear units come on line later in the case, 
later in the planning life. That's my understanding of 
thatses siachate faarie? 

MS. RYANSC AC es', 

MR. SNELSON: A. You referred to it as a 
proposed dimite Oltststatesiintthe DsPyas an 
illustrative target. Now, that may seem like a fine 
line, but it was the terminology, illustrative target, 


was taken from a document produced by the federal and 


Farr & Associates Reporting, Inc. 


24 


no 


Taborek,Barrie, 3281 


Snelson,Ryan 
cr ex (Watson) 


provincial Ministers of Energy, and I believe it's 
somewhat different and perhaps not quite so definitive 
as a proposed limit. 

DR. CONNELL: That is, however, the 
language used in the original figure, 5.18. 

MR. SNELSON: I believe that we misspoke 
ourselves, if you like, and the main document refers to 
it as illustrative target. So, yes, you are correct. 
We have used two different terminologies. 

MR. WATSON: |,.O..0aloort fair scodsay pyin 
looking,at, Case al Si; .thatmicé,, (angiac®, svouedid 
life-extend a large number of your coal plants, which 
1S. .currentiy notithe plana or ee IS gcthatisyou twould 
not be achieving either the illustrative target or the 
proposed limit of 20 per cent? 

MR. SNELSON: A. That would depend upon 
how they were used. 

Q. Well, certainly, if they were used in 
base load, you wouldn't achieve it; is that fair? 

A. If they were used in base load, we 
would not achieve it. 

Q. And then we would get to intermediate 
load, and that, of course, is going to be a function of 
how often they are run and what capability factors; is 


that... fais? 
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A. What capacity factors, yes. 

Q. What capacity factors. 

And in looking at Case 15, there appears 
to be, if you will, a blip in the years 2001 to 2004, 
Followed by a decrease in CO(2) emissions. Is it fair 
tO SaV¥y7olNnadookinggatethatvblip,sthatjstirst*of®all, 
Case 15 involves building no new coal plants? 

A. Case 15 doesn't build new coal 
plants, that's correct. 

Q. That blip in CO(2) emissions would be 
due to increased usage of existing fossil units during 
that time, and possibly even increased use of some 
combustion turbines? 

AS Yes. 

Of And all cf thus "results -——- “sorry, 
eee I get to that. And this increase sban ee from 
continued load growth, combined with a long lead time, 
to bring on the new nuclear plant in Case 15? 

A. Yes, but somewhat offset by demand 
Management, Manitoba purchase, hydraulic purchases, et 
cetera. 

Q. And I would like to get into some of 
those items in a few minutes, purchases and things like 
irra ts 


So, ejiistefanishingPupewith Case°15. If, 
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in fact, the nuclear approval for Case 15 is delayed, 
that would make it more difficult for Case 15 to meet 
the CO(2)°targets> isa thatitai ri? 

A. Yes. 

Q. Now, in fairness, I suppose you could 
also say that it might be possible to achieve a CO(2) 
reduction without building nuclear, if you burned 
enough natural gas; is that fair? 

A. You can substitute natural gas for 
coal. If you were to do that, then you approximately 
halve the CO(2) emissions per unit of energy produced, 
per unit of energy changed from coal to natural gas. 

Q. And another trade-off would be that 
the cost would be very high? 

A. “Yes. 

Q. And as you were mentioning a few 
minutes ago, another way to deal with this would be to, 
in effect, purchase power, to deal with the CO(2) 
Limit? 

Ai DAYeSE 

Q. And just before we get into that, I 
assume that the philosophy of CO(2) targets, or limits, 
is to produce reduction in world-wide emissions of 
CO(2); is that a fair statement? 


A. I would presume that that is the -- I 


Farr & Associates Reporting, Inc. 


Taborek,Barrie, 3284 


Snelson,Ryan 
cr ex (Watson) 


don't presume it. That is the motivation that I 
understand behind CO(2) limits. 

Q. And that, of course, is why we have 
inter-provincial, federal, international conferences 
and discussions dealing with this issue? 

A. Yes. 

Ores Ande it's alsonfairutos says bhat 
reducing emissions from just one area, or just one 
industry, and simply substituting emissions from 
another area is not in keeping with this philosophy and 
laudable objective it's trying to achieve? 

A. I'm sorry, I missed the question. 
Can you repeat it? 

On ts it fair to say that reducing 
emissions in one area and substituting them with 
emissions in another area is not meeting that objective 
or that philosophy? 

A. If the emissions in the other area 
are equal or higher, then that is correct. 

Q. Now, it's certainly trite that Hydro 
could just simply reduce the use of their only fossil 
units and purchase more fossil power from another 
source, and while this would reduce Hydino “s1s204e2)) 
emissions, it's not going to achieve this more global 


purpose of dealing with the total amount of CO(2) 
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emissions. I assume that's a fair statement. 

A. I believe that is true, assuming that 
the purchased power would have equivalent CO(2) 
emissions or higher. 

Q. Therefore, it seems to me, in 
assessing Hydro's ability to meet a target or a limit 
on CO(2) reductions, it's more realistic to consider 
all sources of power provided by Hydro, whether 
internally generated or externally generated. And in 
Saying that, I would like to talk about the recent past 
at Hydro. I understand that Hydro has made significant 
Spaseee of power from the U.S. in order to stay 
within certain limits, emissions limits; is that 
correct? 

MR. BARRIE: A. You're moving away from 
CO(2) now, into acid gas? | 

Q. Well, now that you mention it, let's 
deal with acid gas. 

A. We haven't made any purchases to 
respect CO(2). 

Q. But in making purchases to deal with 
acid gas, you would also be dealing with CO(2) just as 
necessary bi-product, would you not? 

A. It would influence CO(2) as well, 


yes. Any time you reduce fossil production, you will 
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affect CO(2), yes. But that wasn't the purpose of the 
purchase. 

Q. So, the purpose of the purchase was 
to reduce acid gas? 

A. It was, yes. 

Q. Well, while the purpose was to reduce 
acid gas, I guess it's fair to say that you did also 
achieve another objective, you reduced your CO(2) 
emission. So, if anyone was monitoring it, you could 
say, "Well, we have less CO(2) emission as a result of 
this purchase as well." Wouldn't that be fair? 

A. Except you shed the word "objective" 
in the middle of that sentence. That wasn't an 
objective. 

Q. Quite correct. You would achieve a=- 
result? 

A. Yes, a side effect. 

Q. Side effect. The power that you were 
purchasing, that was from the United States, was it 
not? 

A. Most of sit, ‘yes: 

Q. And most of that power would be 
coal-fired generation; would it not? 

A. When you purchase power, you do not 


know for certain where that power was generated. I 
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think it is fair to say, however, that the majority 
that we purchased would be produced by coal-fired 
generation. 

Q. I wasn't asking you for a precise 
figure, but it: is) farrcomsdy: thaty as your said, that 
the majority of it would be coal? 

A. When one looks at the plant mix of 
our of neighbours with power for sale, yes, that's 
probably true. 

Q. And, in effect, what wh are doing 
with that is we are just, in effect, shifting the 
emissions from one jurisdiction to another, if you 
wills Jisn&e that’ fairewayrot Looking? at’ tha? 

A. That is correct, yes. 

Q. Now, turning to another area, you 
mentioned purchases -- 

THE CHAIRMAN: If you are Gait Co turn 
to another area, we probably should take the morning 
break. 

MR. WATSON: Certainly, Mr. Chairman. 

THE REGISTRAR: This hearing will recess 
for 15 minutes. 


---Recess at 11:32 a.m. 
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—s-On resuming tat sight5 Oicalsin. 

THE REGISTRAR: The hearing has again 
resumed. Please be seated. 

MR. WATSON: Q. Panel, we were talking 
about carbon dioxide emissions and I would like to 
continue. We just finished talking about purchases and 
I would like to turn now to NUGs. 

If you look at the diagram which we were 
referring to, which is No. 5, you will see Case 15, as 
ae as another graph that says Case 15 plus NUGs. 

As I understand it, from figure 4.1 of 
the environmental analysis, which is on page 6 of 
Exhibit 145, we can see the annual atmospheric 
emissions from NUGs for NOx, SOx and CO(2), and -- 
well, we see NOx and SOx. The CO(2) line was very 
faded and didn't come through. Perhaps we could 
Gate ee draw that in now. 

You can see that there is, for our 
purposes, there is a break at the line that is numbered 
2 on the vertical axis over the year 2003. The CO(2) 
line goes, basically, from that break to just under 3 
on the vertical scale. 

And I believe, Ms. Ryan, you have figure 
4.1 in front. ofsyourfinomlthe -actualeidocument ands- 


MS. RYAN: A. Yes. 
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Q. --I think that is correct, the line 
that I have described. It is almost a straight line? 

Any Yes. 

MR. WATSON: It is in the environmental 
analysis, as opposed to the DSP, Figure 4.1 on page 
4.3. And as you will see, the line is a light yellow 
line. And unfortunately, it didn't photocopy very 
well, Mr. Chairman. 

THE CHAIRMAN: All right. We have it. 

MR. WATSON: Q. You will see for the 
year 2014, the CO(2) emissions for NUGs are 
approximately 3 teragrams per year and I understand 
that Hydro's emissions in 2014 are about 13 teragrams 
per year for Case 15. Is that correct, Ms. Ryan? 

MS. RYAN: A. From. the graph’ -yes, it 
appears correct. 

Os cOkay.aebBeferetlLigovanyZfunther fepy is 
fair to say, in dealing with NUGs, that some of the 
NUGS are co-generation items which produce products 
other than electricity, and therefore, it is not fair 
to charge all of their emissions to production of 
electricityad But still, it istiaiportant *to Fook *at 
NUGs and their contribution to the effects of 
atmospheric emissions; is that fair? 


A. They would have to be considered. 
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O.oyves.. And in looking’ at page 5, which 
is the Case 15, plus the NUG values added to it, it 
seems quite clear that any further expansion of NUGs 
would -- or a more rapid expansion of NUGs could result 
in a situation where the proposed target might not be 
met? 

A. I think there are a couple of things 
that have to be noted here. One is that it is a 
proposed target and the more prevalent discussion now 
is in stabilization at the 1990 levels by 2005. The 
other is that NUGS would be a separate industry and 
would not be expected to be included within the Ontario 
Hydro cap for any given emission limit. 

MR. SNELSON: A. The other comment I 
would like to add is that whether more NUGs lead to 
more CO(2) depends on what they substitute for. 

Q. Could you expand upon that? 

A. If you develop more NUGs that emit 
CO(2) and less hydraulic that does not emit CO(2), then 
CO ( 2) p01 idergo ywups 

If you develop more NUGs using natural 
gas aS co-generation, instead of using existing 
coal-fired plant, then CO(2) will go down. 

Q. Yes. Well, Ms. Ryan, you are making 


the point that the targets or the caps apply to Hydro 
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and that NUGS are a separate industry. 

If, ine fact ,.we adopt, thatecgont: Df 
philosophy or thinking, then we are back to the 
situation that we were talking about earlier, when, in 
fact, the CO(2) target is in response to a global 
concern and we are trying to deal with CO(2) emissions 
throughout, not only the province, but the country and 
the continent. In effect, if Hydro is saying, well, 
the NUG emissions do not count against it, then 
wouldn't it be fair to say we do not really have an 
accurate assessment of what the total emissions are 
from the production of electricity? 

MS. RYAN: A. I think you have to look 
at it much more broadly eee the production of 
electricity, and that it is recognized that various 
industrial sectors have emissions. So, what the 
province or the country or the world, as a whole, has 
to do is determine what is an acceptable cap and then 
break it down ultimately into the industrial sector. 

And so, I am not saying that NUG 
emissions of CO(2) would be ignored. They would be 
included in a larger perspective which would look at 
each industrial sector and determine what an 
appropriate limit would be for each sector for Ontario 


and Canada to meet its goal. So, it would be 
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considered, but not by Ontario Hydro. 

Q. Just before we leave this, just so I 
am clear, the 20 per cent proposed target; is that an 
overall target on everyone, or is that just a Hydro 
target? 

A. No. That was discussed as a target 
at an international protocol and it has not been agreed 
to by a number of governments, and our government is 
one of them, but it was looked at as the way we should 
be going. But certainly, nothing definite has been 
See. 

OpmeOkay: 

As s#BULCUE Si sanotdansOntario=Hydro 
target; it is a far broader discussion point. 

Ove Wests Grinwetcoulduturn to the 
consideration of acid gases. You will see the next 
page of the exhibit, page No. 7 of Exhibit 145 deals 
with emissions of total acid gases under the median 
forecast, and in particular, it shows Case 26, as well 
as Case 26 with NUGs. 

I understand from Case 26, that with 
scrubbers and low sulphur coal, you can meet the 
current (SO (2), LimitsmundersCase) 2675s that fair? 

MR. SNELSON: A. I am not sure whether 


low sulphur’ coal is sufficient. There may, in some 
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cases in Case 26, be some assumptions about burning 
natural gas, but Case 26 can meet the emission limits 
with scrubbers and low sulphur fuels. 

Q. Okay. My question was posed dealing 
with scrubbers and low sulphur coal, which you 
answered, but you have brought in a new topic of 
natural gas. Could you expand upon that and how that 
impacts on Case 26? 

A. One of the strategies to meet acid 
gas emissions, which is higher cost than some of the 
other strategies, is to burn natural gas in existing 
plants. And natural gas, being a fuel which has 
virtually zero sulphur, then that is a very effective 
way of cutting down sulphur dioxide emissions. 

Q. Ms. Ryan, we were talking earlier 
about the mandate of the Environmental Division. 

These current limits, as far as the 
Future is concerned, appear to stay constant after 
1994. Can you help us as to where you think these 
limits are going to go in the future? Are they going 
to stay constant forever after 1994? 

MS. RYAN: A. Certainly, based on the 
NOx/VOC management plan or protocol that you have 
referred to, it looks like there will be reduction 


requirements for NOx emissions which are part of total 
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acid gas. The way in environmental concerns have been 
going, it is fair to say that a further stepdown of 
acid gas limits in the future may happen. 

Certainly, we do not have any regulations 
underway for the stepdown, but discussion has indicated 
that it may be considered in the future. 

Q. And one of the protocols you were 
referring to was the NOx protocol, which calls for 
freezing of NOx emissions at the '87 level, I believe? 

BA. & Yes 

O.or And) for’ Hydro, that’ would bewr62 
gigagrams per year of NOx; is that correct? 

Apewihatei ss correct] - Buteintaddition’ to 
that, there is a Ministry of the Environment initiative 
known as the NOx/VOC Management Plan, which is looking 
at NOx, as well. 

©. Iwas just abottetoirefer torthat, 
and they are talking about a lower limit on NOx of 40 
gigagrams per year; is that fair? 

A. They haven't specified a limit. The 
Management Plan looks the at a reduction of NOx in 
Ontario as a total, and various sectors having to step 
down. We do not have agreement with the Ministry, yet, 
on what ours is going to be. 


Q. Well, the figure of 40 gigagrams per 
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year falls out of some of these current limits, does it 


not, because after 1994, the total amount is 215 


gigagrams, I believe-- 


A. Yes. 
Q. --for total SOx and NOx? 
Am ewes: 


Ons? And sel] Sieh ra:SOx? 

A. (DYessuailhat’ peal :conmuect. 

Q. Subtracting those two would leave a 
limit of 40 gigagrams for NOx; bs thatiaf ain? 

Axe ‘Thateisecornect ; 

Q. Dealing with NOx, if you would turn 
to the next page which is another graph, entitled, 
"Atmospheric Emissions NOx for the Median Load 
Forecast" again, this is taken from your data and your 
graphs, and if there is any correction, please let me 
know. 

This figure shows NOx emissions for Case 
26 at median growth and it shows that the emissions are 
within the 62-gigagram-per-year limit, but appear to 
exceed the 40-gigagram-per-year limit. Is that fair? 

A. Yes, though 40 is not yet a limit. 

Q. I understand that; however, by 1994, 
you will have total limit of 215 on SOx and NOx and a 


limit of 175 on SOx? 
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aie Thatwisvconrect ; 

Q. So, that if SOx are pushed to the 
total, you will have, in effect, a limit of 40 on NOx? 

A., 2¢ihate Secorrect* 

MR. SNELSON: A. I don't believe that is 
the correct interpretation of the current regulation. 

The current regulation, I believe, 
permits more than 40 gigagrams of NOx, provided we emit 
a correspondingly lesser amount of SOx. 

Ov YesessNosquestion, Mr. Snelson. I 
wasn't meaning to imply anything but that. I mean, 
your total is 215,000, but SOx, in fairness, has been 
Singled out as having a limit within that 215? 

A. Yes. 

Q. And therefore, if you push that 
limit, you would have necessity to find a NOx limit? 

[eee US 8 ouware on the maximum for your 
SOx, yes. 

OFPeYes, ackayse And af, einetact) youado 
push that limit and you are at your 40 gigagrams per 
year for NOx, you are not going to be able to meet that 
with Case 26, are you? 

MS. RYAN: A. We would meet our 
regulatory limit, because there is control technology 


for NOx that can be installed. 
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Q. So, you would either have to increase 
your, costs by installing the NOx technology or not run 
some of the offending plants? 

A. #ihateasriconmmect . 

MR. SNELSON: A. The correct plan meets 
the current regulation, so to the extent that the plan 
15 has more than 40 gigagrams of NOx, it has less than 
175 gigagrams of SOx, so that it meets both the total 


limit and the SO(2) limit. 
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i (11:02 a.m.] Q. One other question about Case 26. 
2 Isn't it fair to say that all of the new units proposed 
3 for Case 26 have SCR installed, NOx reducing SCR? 
4 A. Yes. We selected new options to meet 
5 very high standards of environmental controls. 
6 Q. And the other graph that is on that 
7 page shows Case 26 with NUGs added to it. And the NUG 
8 figures are taken from the same graph that we got the 
9 CO(2) figures from two pages earlier, that's figure 4.1 
10 of the environmental analysis. 
wy And, again, if my addition is wrong, I 
12 hope you will let me know, but in adding the NUG values 
pips: to Case 26, you have a situation for a few years near 
14 the end of the plan andae you are not meeting the 
is. 62-gigagram-per-year limit and an even longer period of 
16 time where you would be above the 40-gigagram-per-year 
Ney, Limit. 
18. MSS RYAN2° eA. a ecAgGain; fas 8with- CO(2);, it 
19 is not appropriate to add the NUG emissions to Ontario 
20 Hydro emissions and compare them to a hypothetical 
VAR Ontario Hydro standard. We have options to lower our 
22 NOx emissions, and we would assume that if NOx 
Za reduction targets are required, that the NUGs industry 
24 would be regulated as well. 
25 Ot: Getaketthat point, Ms. Ryan, and I 
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assume that is the Hydro position. But some 
intervenors might suggest that the total emissions 
resulting from the production of electricity should be 
considered, in which case, a graph such as this might 
be one way of looking at that. 

A. And I agree it should be considered, 
just not necessarily in the form that you are doing. 

Q. And if we continue on. A graph on 
page 10 is the same graph, only with respect to Case 
15. And while Case 15 is below the protocol target of 
62 gigagrams per year, even with NUGs added to it - and 
I take your point about that - even Case 15 does not 
meet the protocol target of 40, again subject to the 
discussion we had eaeaee about whether it might or 
might not occur. 

A. Again, the Case 15 would not have 
appropriate control technology built into our existing 
units to meet a regulation which did not exist at that 
time. 

QO.» So,i justcdealing with “that point in 
Case 15, you would, as we said earlier, either increase 
your costs for those plants that would require this 
further technology or you would, in effect, not run the 
plants that would put you over this target if you found 


yourself pushing the target of 40 gigagrams per year -- 
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A. And it were regulatory limits, yes. 

Q. Yes. And with respect to Case 26, 
the situation is somewhat different though, is it not, 
because you have already put SCR on all of your new 
units, so that, at least -- well, perhaps we should 
stop there. My understanding of Case 26 is that all of 
the new units coming on line will have SCR associated 
with them; is that correct? 

MR. SNELSON: A. All the new base load 
units, but not the peaking units. 

Of RiGght:arSo,4 if; vant fact~sCaser26 has 
its base units with SCR already, that leaves you even 
less room to manoeuvre with respect to NOx emissions, 
does it not? 

A. Yes. 

©? en fairness, I understand that Hydro 
is also looking at new injection technologies with 
respect to NOx emissions; is that correct? 

MS ae RYAN SW AgvoYes. 

Q. SCRs are the process which will 
reduce NOx the most, but where do new injection 
technologies fit in? What sort of performance are you 
hoping to get from those? 

A. I believe around 30 per cent, but it 


could be 30 to 50 per cent, depending on this specific 
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unit. There is a test plan to see what sort of 
reduction could be obtained, but again, if you want to 
get into detail of fossil control technology, Panel 8 
would be better able to answer you. 

O» ~Okayse- Dwi :pursuelthat «mr Panel & 
then. I was going to ask you about the interaction of 
the new injection technology with the limits that we 
were discussing, 62 and 40. 

Would you prefer that that question be 
deferred to the specific panels? 

A. I think that would be better, yes. 


Ona Weswadl deal with that then. 


3300 


I would like to turn to the next page and 


deal with - that's page 11 of Exhibit 145 - and deal 


with scrubbers. That is a chart that we had prepared 


from Hydro data that deals with efficiency, reliability 


and effectiveness. And just so that we all understand 
each other. As I understand it, efficiency is the 
percentage of SOx removed when the scrubbers are 
working properly; is that fair? 

MR. TABOREK: A. Yes. 

MS. RYAN: A. Mr. Taborek would be 
better suited to answer this. 

MR. TABOREKss Ax Yes. 


Q. And reliability is the percentage of 
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time that each scrubber aedln is working properly and, 
in fairness, I believe Hydro has referred to that as 
"availability"? 

A. Yes. 

Q. The overall scrubber effectiveness is 
the percentage of SOx which is removed on average 
taking into account both the times the scrubber is 
working and the times it is not? 

As ies. 

Q. Mr. Taborek, could you help me out 
with just a first order approximation? Can we get a 
good idea of overall scrubber effectiveness by simply 
adding up oe differences from a hundred, with respect 
to both the efficiency and the reliability? Does that 
give us a good first-order approximation? 

A. Well, multiplying the first two gives 
the third. 

Q. Multiplying the first two gives the 
thard? 

A. Yes. 

Q. At the present time in the Hydro 
plan, do you expect to install any spare scrubber 
capacity, either on the existing units or the new 
units? 


A. What is your definition of spare? 
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Q. For instance, if you had two scrubber 
trains dealing with a pair of units at one of your 
plants and they can deal with a hundred per cent of the 
emissions. If one of them goes down, you are not going 
to have anything in reserve. Is there any thought to, 
perhaps, building three scrubbers, so that if one goes 
down, you would still have two remaining? 


A. No other options would fill that 


purpose. 

Q. But.not a scrubber option. 

A. Not a scrubber, no. 

On What other options would fill that 
purpose? 


A. Generally lower sulphur fuels and an 
energy margin. 

Ochitididnie hearthae. 

A. An energy margin. 

Q. Could you elaborate on that, please? 

A. Just as we have mentioned there 
should be a 24 per cent reserve margin for planning 
Capacity for reliability purposes, we plan with a 9 
terawatthour energy margin. And that, plus the other 
measures that we can take in place, aside from 
scrubbers, are designed to cater to energy 


contingencies. 
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MR. SNELSON: A. That was discussed in 
iInterrogatony .2;. 7.266% 

OV Thank’ yout 

Just before we leave that energy margin, 
if we could look at the reasons that that came about. 
Was that actually implemented with scrubber train 
inefficiency in mind, or was it more brought in because 
of concern, shall we say, with respect to some of the 
nuclear units or things like that? 

MR. TABOREK: A. Like any margin, .it is 
to cover anything that can happen to you, and those 
things can be things to the scrubber, things ne the 
nuclear load, water, whatever. 

Q. What would be a more probable event 
that this margin would deal with? A scrubber -- 

A. We haven't had any scrubbers, we have 
no scrubbers yet, so up until now, it has been dealing 
with load forecast uncertainties and nuclear production 
uncertainties. 

Q. And so, if you have a 9 terawatthour 
energy margin when you have no scrubbers, if in fact 
you are going to use part of that margin to account for 
your scrubbers, you are going to have to increase that 
energy margin. Is that fair? 


Or do you decrease the margin? 
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A. No, no, not necessarily. We review 
the margin from time to time, but it doesn't follow as 
you suggest. 

Ov Well) i1t?would follow, then) that’ if 
you brought scrubbers in, and if they used up part of 
the margin, then there would be less of a margin -- 

A. They don"t use’'up -- okay, they are 
another contingency that the margin has to deal with. 

©. Yes . 

MR. SNELSON: A. The base case on which 
the margin is added has assumptions in it about 
scrubber reliability and scrubber efficiency. So, the 
margin doesn't have to cover the fundamental expected 
amounts of unreliability and inefficiency from 
scrubbers; it only has to consider the variability 
about the expected scrubbers. 

QO. (¥So,/"in effect’, scrubbers “are in the 
margin? 

A. In deciding what is the expected 
emissions in 1995, say, then the scrubbers in those 
Simulations are modelled as having a certain 
reliability and a certain efficiency which leads to a 
certain effectiveness. So, the expected imperfections 
of the scrubbers are in the base case. And then we say 


we want our scrubber program to be able to handle 
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coal-fired or fossil-fired energy production, which is 
9 terawatthours higher than that. 

So, the base projection has the expected 
amount of imperfections of scrubbers built into it; the 
margin is only covering the variability about the 
expected amount of imperfections. 

Q. And that variability includes 
scrubbers, so it is already being considered? 

A. The expected inefficiency, the 
expected non-available times are incorporated in the 
base before the margin is added. 

Q. Maybe it's Monday and I am just a 
little thick, Mr. Snelson. Perhaps I could just ask 
you a question, and I will say,"Answer yes or no," but 
you, of course, know that you don't have to answer yes 
Ornano, ron can elaborate as much as you want. 

But could you just tell me, yes or no, 


whether the scrubbers are in this energy reserve? 
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[123 20.-p-Ms how eThemscrubbers are. one oretne mbasures 
of meeting acid gas control, and that is to meet both 
the expected amount of fossil emissions and the 
allowance for additional energy, if required. 

So, the scrubbers here are both aut of 
the problem and part of the solution. They are much 
more part of the solution than they are part of the 
problem. If I install scrubbers, the situation gets 
better. 

Ovi, Rights 

DR. CONNELL: Mr. Watson, if it wouldn't 
be diverting you, could I just ask, is it important, in 
your judgment, that the panel understand all the 
entries in this table? 

MR. WATSON: We are going to get to that, 
Dr. Connell, and I would suggest to you, yes. 

DR. CONNELL: Yes. 

MR. WATSON: The very simple answer to 
that question is, as the scrubber effectiveness 
changes, the amount of emissions changes as well, and 
that has a direct impact on any fossil option. 

DR. CONNELL: Yes. Just aS a general 
comment, it might have been easier or more accessible 
if it had had a caption on it and perhaps a little more 


detail in the legend. 
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1 MR. WATSON: Okay, I will keep that in 
2 mind for my future graphs. Thank you. 
3 Q. Well, in any event, we will move on. 
4 If a scrubber module fails, I understand 
5 that you can either keep running and emit more SOx and, 
6 in effect, operating in a bypass mode, or you can 
7 derate or shutdown the unit; is that fair? 
8 MR. TABOREK: A. I think you would not 
9 derate; you would shut down. Yes. 
10 Q. oe. you either bypass and keep 
12 running, oOrceyous=- 
12 A. And presuming the regulation would 
13 either permit bypass or not. 
14 Q. Oh, yes. 
I's A. There is no derating involved in 
16 that 
7, QO.) ae Te your current assumption on 
18 out-of-service scrubber modules? Are you assuming that 
19 you will bypass and work within the limits? 
20 A. Yes, we would bypass. 
21 Q. So, that means, on average, the 
22 fraction of SOx that is removed by the scrubbers will 
23 be equal to what we have called overall scrubber 
24 effectiveness? 
a5 Atheyves:: 
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Q. Now, could you tell me what overall 
scrubber effectiveness was assumed in the environmental 
analysis? 

A. Which environmental analysis now? 

Q. The environmental analysis which 
accompanied the Balance of Power. 

MR. SNELSON: A. The amount of SO(2) 
emissions that were reported in the environmental 
analysis were provided from the system simulations that 
are described in the Demand/Supply Plan Report, Exhibit 
3, and transferred over. So, the assumptions are those 
that are in the system simulation that were done for 
Plan 15 in the Plan Report, Exhibit 3. 

Q. Okay. Could you tell me what that 
effectiveness is? 

A. It would be in the LMSTM data, and 
Mr. Taborek may be familiar with what it is, but I 
haven't got the figure at my fingertips. 

QO.) Mr!.. Taborek,’ could you. go through 
that big black manual of LMSTM and get me that answer? 

A. We will have to take an undertaking. 

Q. That would be 146.37. 

THE “CHATRMAN °° 8842037 ts "t Ste? 

MR. WATSON: 142.37, yes. Thank you, Mr. 


Chairman. 
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---Off the record discussion. 

MR. WATSON: Q. Are you assuming that 
the scrubbers you put on the new units will be the same 
as the ones put on the existing units? 

| MR. TABOREK: A. Again, that will be 
something I will check. 

Dis \saled 25.8 Br 

If you refer to the chart that I have put 
wn Leronieof you, on, page 41) the: farsti dine*says 
Thermal Cost Review, and the figures for efficiency, 
reliability and effectiveness were taken from that 
Figure. Sorry, let me clarify that. The figures for 
efficiency and reliability were taken from that review. 

As you said, Mr. Taborek, the 
effectiveness is obtained by multiplying the efficiency 
by the reliability. The thermal cost review in Table 
ESS mentions a 90 per cent figure, as opposed to the 93 
which would result when you multiply the efficiency by 
the reliability. Is this, in effect, a planning 
conservatism which is built in? 

Ac NO,eiitusra different typeof 
scrubber. The first line refers to a limestone dual 
alkali type of scrubber, the remaining four lines refer 
to eee Slurry scrubbers. A different reagent is 


used to remove the SO(2) 
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QO. And as a’result, is the slurry 
necessarily somewhat less effective than the dual 
alkali? 

PLGO Yes. be vouiweonld wikerto PYyPr in 
the blanks on that line, the reliability is the same, 
about 95 per cent, the efficiency is 95 per cent. 

cs Q. In the Acid Gas Control Reference 
Plan, you have indicated that you have reduced assumed 
scrubber reliability from 95 per cent to 90 per cent. 
That was for?1989n 

When we reviewed 1990 Acid Gas Control 
Reference Plan we didn't see anything in that. Is it 
fair for us to assume that you have stayed with the 
same value of reliability, 90 per cent for 1990? 

A. I will take an undertaking. 

Quem Thakess 142339 

Mr. Taborek, you have helped us out a lot 
by telling us that there is a difference between the 
scrubber numbers that are here. What sort of scrubber 
1S going to be on Lambton, for instance? 

A. The limestone slurry. 

Q. And what sort of scrubber is proposed 
for the future units? 

A. Nanticoke has not yet been decided; 


there is some consideration being given to the 


Farr & Associates Reporting, Inc. 


























Taborek,Barrie, Fae 


Snelson,Ryan 
cr ex (Watson) 


limestone dual alkali; however, it may be the limestone 
Slurry. 

Q. What about new units that are built, 
has a decision been made? 

A. I think we just described them in 
terms of their performance rather than their technical 
characteristics. 2 

Q. So, a decision hasn't been made on 
which technology to use for the new units? 


A. That's correct. 


MR. SNELSON: A. There is probably an 


_-assumption in the thermal cost review but that would be 


something you would discuss with Panel 8. 

Q. Yes, I believe the assumption is that 
there would be a slurry used. I'm sorry, I am 
corrected. The assumption apparently is that they 
would be dual alkali, but we will discuss oe with 
Panel 8. 

I was going to get into a discussion, 
more indepth discussion, about the actual efficiency of 
scrubbers and their reliability. Is that something 
that you people can deal with, or do you feel that the 
Panel 8 is more appropriate? 

MR. TABOREK: A. Depending on how 


detailed, I can give you the general assumptions we use 
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about scrubber efficiency and reliability, and if you 
wish to go further, then, perhaps, I would refer to you 
Panel 8. 

Q. Perhaps we could proceed along that 
basis. 

Dealing first with efficiency, could you 
go through those basic assumptions? 

A. Generally, there are three key 
assumptions. One is what is guaranteed, and then 
secondly, what might be expected for the limestone 
Slurry and the limestone dual alkali. 

Now, the efficiency specification for the 
limestone slurry is typically 90 per cent. The 
specification we would expect for the dual alkali is 95 
per cent... -It,isqrecognizedtoybhe a morevefficient 
scrubber. 

In the case of the limestone slurry 
scrubber again, the expected performance is more in the 
nature of 95 per cent, but not guaranteed. 

Q. Okay. when you say "performance" -- 

A. Efficiency. 

Q. You are talking efficiency? 

A. I am speaking strictly efficiency 
through. thicsipart. 


Q. Okay. 
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A. And again, the expected performance 
of the dual alkali will be 98 per cent. 

So, that's the respective efficiency of 
those scrubbers. 

Q. Could we now turn to reliability and 
if you could go through the same exercise, please? 

A. In reliability, in both cases we 
expect approximately 95 per cent. There is some 
history from the United States that well-designed 
scrubbers are doing much better than 95 per cent, and 
there 1S more experience with the limestone slurry than 
there is with the limestone dual alkali, so it's a 
firmer number. 

Q. So, that 95 per cent figure is 95 
across the board for dual and slurry, guaranteed and 
expected? 

Does. 

Ovae Loel COUlLd, ethen, ajuStere Ger evVouuLo 
the Acid Gas Control Reference Plan. Why in January 
1989 did that plan reduce the reliability from 95 per 
cent, to.90 ,pera cents 

A. It was basically comparing the 
coincidence of outages of the scrubber and the thermal 
plant that led us to make a reduction of 5 per cent. 


Q. Was that looking at historic data? 
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Is that a one-time reduction? 

A. No, it was basically the size of the 
outage rates that we were looking at that have since 
been modified that led to us make an additional factor, 
or an additional adjustment. 

Os. elhankeyouws 

Now, I am a little at sea about that last 
answer. I am not sure I really understand what you are 
trying: to: ‘convey to aie.t ‘Could you ttry*again, “1f “you 
wouldn't mind? 

A. Perhaps I will take an undertaking 
then. If I am confusing you, perhaps I am confused 


myself, and I will get an undertaking. 
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bias op«m. |) 0.0 I certainly have no %daffiiculty with 
you taking an undertaking, Mr. Taborek, but just as a 
general rule, you should not assume that because I do 
not understand it, you are confused. 

A. Well, you will notice I paused a fair 
basta leer 2 

MRS... FORMUSA: Is that 142 point....? 

MR. WATSON: 142.40. 

Q. Well, Mr. Taborek, if we could look 
at the '89 forecast of reliability indices, dealing 
with the reliability, we obtained a figure of 82 per 
centrby,.ain weffects \takingeas forced’ outage aie of 8 
per cent and a planned or maintenance outage rate of 10 
percent. _First.of~allywistthatwar fair! waysofilooking 
at the reliability? 

MR. TABOREK: A. For the scrubber 
itself, and assuming no bypass. But, it does not 
consider the fact that some of the outages would be 
coincident. 

MR. SNELSON: A. It also doesn't take 
into account that some of the planned maintenance can 
be arranged at times when you didn't want to run the 
unit anyway. 

Q. Just so I understand, was that what 


Mr. Taborek was talking about when he was talking about 
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coincidence? 
A. No. I think there are two elements. 
Q. Because that appears to be 
coincident. I mean, if you can arrange the two so they 


work together, that would seem to be optimum. 

A. There is coincidence because the 
planned outage for the generating facilities maybe can 
be lined up with the planned outage for the scrubber, 
so as they overlap, you do not have to count both. 

There are also times when you may not 
need to run that generating unit on the system, because 
there just isn't enough load. And you would attempt to 
do both scrubber planned maintenance and generating 
planned maintenance, whether or not they overlap, 
during the periods when you do not need to run the 
ungos 

Q. We looked through the forecast for 
reliability indices and these were the only figures we 
could find. Is there some other indication of scrubber 
reliability in the forecast, other than what we have 
mentioned here? 

MR.’ TABOREK:'" A. © "No. 

Q. Based on the qualifications that you 
have just made, is there any way we can go from this 82 


figure to a figure that would be more realistic, in 
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your mind? 

A. Well, one step would be to use the 
1990 reliability indices. 

Q. Is there anything in there? 

A. Yes. There are the same numbers, 
combined slightly differently. 

The '89 values were basically produced by 
Hydro forecasting, and the '90 values were produced as 
a result of having called tenders and gotten improved 
information. And the information, basically the total 
incapability is reduced from about 18 per cent in the 
'89 reliability indices report to about 12 per cent 
Wales beta | 

Q. And are you reading -- 

hy wiv mpsorry: 

Oni aSorryatoyvintersupt. you;yeMr. Taborek. 
I just wanted to clarify where you were. You were 
reading from page 3 of the explanatory notes of the 
1990? 

AgfpYesrelGenerably;Pitlisetheresi yes. I 
have extracted some of that information on your sheet 
here. 

0 -anc have it on page 3 under Item 1.3.5 
at the last paragraph under the 1990 forecast of 


reliability: indices’. 
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MR. SNELSON: A. When you say "1990," is 
that the January 1990 issue? 

Q. WThat«is sApril el991;,/the ekeport *Ssp6ss. 
That is what you were referring to, was it not, Mr. 
Taborek? 

MR. TABOREK: A. Yes. And on page 3, 
the third paragraph, you will notice -- 

THE CHAIRMAN: I am sorry. Page what? 

MR. TABOREK: Page 3. 

THE CHAIRMAN: Thank you. 

MR. TABOREK: Third paragraph, the impact 
of scrubber operations without bypass is estimated at 
7.5 per cent for DAUFOP and MOF and 5 per cent for POF, 
so those are our most recent forecast. 

MR. WATSON: Q. AS you indicated, in the 
1989 forecast, the figures were 8 per cent and 10 per 
cent, giving a value of 82 per cent for reliability. 

You have indicated that in '90, they have 
changed to 7.5 and 5 per cent, giving a value of 
12-and-a-half per cent, which would change the 82 
figunestous7<S5reiescthat 2&air ? 

MR. TABOREK: A. Yes, yes. 

One sHowddd<yous=— 

A. And then you would have to allow for 


coincidence in outages. 
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Q. Okay. And you said the first step 
was to go to the more recent figures, which we have 
done. The second step is to allow for coincidence. 

Can you tell us how we would do that? 

A. I think we have basically made some 
estimates that we would be looking at very small, 
perhaps negligible, outages as a result of the scrubber 
operation, perhaps negligible, perhaps as high as 5 per 
cent, but in that band. As a result, the recent 
experience with ode well-designed scrubbers has been 
of that.nature. 

Q. We are talking about coincidence here 
and you are giving us some other figures. Does bypass 
also play a role in those figures? 

A. In that instance, the excellent 
reliability is with bypass. 

Oz en if there was no bypass, that 
would affect those figures? 

Asgoaves. 

Q. The figures that you were dealing 
with earlier, when you were talking about reliability, 
you said 95 across the board for dual, slurry, with 
both guaranteed and expected values. Does bypass have 
an impact on those values? 


A. Those are with bypass. 
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Q. With bypass. So, Mr. Taborek, if you 


are looking at the overall effectiveness, then we 
really cannot use the 95 per cent reliability figure, 
can we? We have to use a different figure to account 
for the bypass. 

A. Well, you are assuming a regulation 
that does not permit bypass? 

OO. Well, it,. cinefact,tyou ‘wantedsto 
operate without bypass, yes. 

A. Yes. If you were doing that, ‘you 
would. 

Q. And the reason you would want to do 
that is so that you could have a handle on what total 
emission were? 

A. Well, you always have the knowledge 
of what your emissions are. At present, you calculate 
them from the sulphur content of the coal, and in 


future, they will be monitored as they are emitted. 


Q. Well, just before I leave this issue, 


the issue of bypass is significant because, as I 
understand it, dealing with the plan and dealing with 
the future units, you are putting scrubbers on, and in 
the future units, are you assuming bypass or are you 
assuming no bypass? 


A. We are assuming that we will bypass. 
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Q. You will bypass? 

A. Yes. What our regulation, PURPA, 
that now governs us is the total tonnes emitted over 
the course of a year by the system. 

| The prohibition of bypass is, in effect, 
putting a new regulation on us through the mechanism of 
the certificates given for the equipment and as a 
result - this is one of the examples I mentioned to 
you -- that regulations change fairly frequently and 
they can change the characteristics of your system, as 
a WeSuULt 2 

Mowe RANT A.” «Could .- just ada that, in 
addition to the emission cap that Mr. Taborek 
mentioned, there is still the modelling requirement 
that the design of the station would be required to 
meet specific impingement concentrations, even on 
bypass, so that limit would still have to be met. 

Q. Mr. Taborek, if we are in an exercise 
where we are going to forecast what the emissions are 
going to be, you need to know what is happening with 
the scrubbers; is that fair? 

MR. ePABORER:? “Av “Yes: 

OO. And “ts °2tealso farce to say that. in 
dealing with that issue, the figure to look at is the 


figune sthat you *quoted™of ~755 “for DAUFOP, MOF and 5 per 
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cent for POFs? 

Q. No. I would recommend a scrubber 
efficiency of 95 per cent. A scrubber reliability. of 
95 per cent and a scrubber effectiveness of 90 per 
cent, which assumes bypass, as well. 

©...) Thankyou, /-In-the.courgseroft fyour 
evidence, when you were talking about the efficiency, 
you mentioned the slurry had a guaranteed efficiency of 
90 per cent and an expected efficiency of 95 per cent? 

A... Xes.. 

Q. If, in fact, we use the 90 per cent 
guaranteed value for efficiency and the 95 per cent for 
reliability, that is going to give us a value somewhere 
below 90 per cent for effectiveness, probably around 86 
per cent, something like that, 85 per cent; is that 
fair? 

Bary Yess 

Q. And correspondingly, any further 
decrease in efficiency below 95 per cent or below the 
90 per cent that you spoke of for guaranteed, or below 
95 per cent for reliability, is correspondingly going 
to decrease the overall effectiveness of the scrubbers; 
is that correct? 

A. Yes. 


Q. And just so we get an idea of the 
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difference in percentage, if we went from a 90 per cent 


overall removal rate to an 85 per cent overall emission 


removal rate, that would increase the overall SOx 
emissions by 50 per cent, would it not? 

MX. OM hats! ‘cor rect; 

MR. SNELSON: A. From the scrubbed 
plants; not necessarily from the system. 

Oven westicorrecthy Certainly, vam 
dealing with the plants here with scrubbers on them. 

MR. TABOREK: A. Yes. 

Oo So}, cal reduction »from 90 to 85 
increases the emissions by 50 per cent, and, 
correspondingly, if you went from 90 per cent to 80 
per cent, the emissions would double? 

A. Yes. Again, we are talking about 


forecasts which can err on one side. The experience 


with scrubbers recently has been improving, as more and 


more are built, and more and more experience is 
obtained with them. And there is work going on about 
additives and other measures for improving the 

efficiency of scrubbers and the same arithmetic, the 
same leverage, if you will, applies on the upside as 


the downside. 
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[12:50 p.m.] And so recognizing the’ concerns on the 
downside and recognizing potential on the upside, the 
95/95 is a good set of numbers to use at the present. 

Q. I suppose just following up on that, 
we have been dealing with Case 26 somewhat. If, in 
fact, you increased the SOx emissions by 50 per cent or 
doubled them, if your effectiveness was down to 80 per 
cent, that would put you significantly over the limit 
that was set for total acid gas emissions, would it 
not? 

A. Yes. With the caveat, of course, 
that there is a law to be obeyed. If we found out that 
we were not in a position to obey the law, then we 
would take strong measures to ensure that we did. 

Oapipviesas And we have talked about those 
measures before and I won't talk about them again. 

Also, when you are talking about those 
measures, you are talking about not only a short-term 
measure, but you are talking about long-term measures 
as well, aren't you? 

A. Appropriate to the problem you were 
experiencing, yes. Whatever you had diagnosed the 
problem that was giving you your reduced performance, 
you would take appropriate steps to solve it. 


O. Wh couplevof quack jquestions. «Lt you 
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could turn to page 12 of Exhibit 145, which is page 51 
of the State of the Environment Report 1989, a quarter 
of way down the page, there is a mark and the sentence 
reads: 

"Results of a joint Canadian 

Electrical Association-Environment Canada 

project found that reported NOx emissions 

(based on optimum boiler conditions) are 

lower than measured emissions (based on 

as-found boiler conditions) by up to 30 

per cent in some cases." 

As I have read that, that would seem to 
imply that Hydro currently believes that your NOx 
emissions are higher than what they used to be. Is 
that a fair reading of that? 

MS. RYAN: A. Not really. They are 
fairly close to what we had thought they were before, 
because there were some conservative assumptions in the 
way we used to calculate emissions. And based on the 
study, it was right across Canada, so it wasn't just 
our boilers, it was a general statement. 

QO. WelljeMs.4Ryan;*ivam not trying to 
trap you. I have got a couple of statements here that 
I don't understand and they seem to indicate different 


things. 
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If you can turn to the next page, which 
is page 13, which is the Response to Interrogatory 
rel) aks 

A. Yes. 

Q. Again, the part that is marked on the 
side. That seems to imply that calculations of NOx 
emissions which were used prior to recent testing were 
conservative. And when I read that, it seemed to 
indicate to me that the NOx estimates were lower than 
what you used to believe. 

When I read the two statements together, 
I got different understandings or different meanings, 
and I was just wondering if you can clear that up for 
me. 

A. On page 51, the Canadian Electrical 
Association tests found values up to 30 per cent higher 
than we Had measured in tests when they just walked 
into a boiler and measured it. 

Q. So, their test found that there was 
more there than you had thought? 

A. For some units at some times, yes. 

OF Okay; iqreat® 


So, can we move to the next one then. 


Q. That seemed to me to imply that you 
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had less than you thought, less NOx than you thought? 

A. There are two aspects to the problem. 
One is the way you measure it and the other is the way 
you calculate it. And we had conservative assumptions 
for calculating it which compensated for the error in 
measurement, so we ended up in about the same place. 

Q. Were there any studies done to deal 
with that, to review that assumption that you are high 
one way, low the other way, and it all works out? 

A. In fact, there were a series of tests 
carried out to do measurements on each unit and 
incorporate it into our calculation method, and that 
was approved by the Ministry of the Environment as the 
way in which we calculate and report our NOx Sect cane 

OrerOkays 

So, those aren't contradictory, they deal 
with different things, measurement arate calculation? 

Av=@IheGshinst: one *is<- 

QO. IS measurement? 

A. --is meaSurement, yes. 

Q. And the second one deals with 
calculation, so that's the explanation? 

A. Yes, because the assumption on the 
section page is the way it was calculated, which was 


conservative, so the first one is the first page you 
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referred to, page 5l, is a measurement and the second 
one is the assumption in the calculation, which was 
conservative. 

O..,,They,4 1, eifect,,7 offset? 

A. To a large extent. 

Ovs., 1S, this tal tuncthions oft lead? 

A. Yes. The way we used to calculate 
NOx emissions assumed that all of our megawatts was at 
full load which is a conservative assumption because 
NOx reductions are at higher loads. The way we do it 
now is have an algorithm that calculates it based on 
the actual load and what NOx would have been at that 


load. 


J249 


Q...So0,'\.if you are varying your load, how 


does that affect the trade-off that you have? 

A. If you are varying your load, your 
NOx emission rate is varying with load, it's lower at 
low load and higher at high loads. 

Q. And in dealing with this measurement 
versus calculation trade-off, how is that sensitive to 
load? Does it always come out in the middle 
regardless? 

A. We have changed our method of 


calculation so that we now base it on megawatts, which 


we have hourly megawatts for each unit, and we have NOx 
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tests at various loads for each unit and it's an 
algorithm that calculates NOx. It is a more accurate 
calculation now over the last two years, a year. 

Q. One question, before we leave this 
area. 

Is it fair to say, then, based on what 
you are saying about the new MSdNakeona, that. con a 
base load unit, the calculation is going to result ina 
higher value? 

A. Our fossil stations aren't base load. 

Ot Okay. Thea fossil was’rtin atlbase*=- 

A. For that assumption, yes. 

0.) MEpanks you, 

I am about to turn to another sub-area, 
Mr. Chairman, but I am very close to finishing the 
environmental area. 

THE CHAIRMAN: Perhaps we should stop and 
come back at two-thirty. 

THE REGISTRAR: This hearing will adjourn 
BUntiL° twor-thirty. 


---Recessrat L300, pom:. 
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---On commencing at 2:32 p.m. 

THE REGISTRAR: Please come to order. 
This hearing is now resumed. Come to order. 

MR. WATSON: Q. Panel, we were talking 
about scrubbers. If I could leave that now and move to 
particulates. I have a few brief questions. 

In reading the DSP and some of the 
comments from the government on the DSP, I noticed a 
figure of 98 per cent dealing with the removal of 
particulates from fossil-fired units. Can you give me 
any indication of whether there is any current limit or 
target for particulate removal at Hydro? 

You are looking puzzled, Ms. Ryan. I can 
give you the reference. It's page 14-19 of the plan, 
and it reads, Hydro has also installed emission control 
eee between the furnace and the stack, which 
typically remove over 98 per cent of the particulates? 

MS. RYAN: A. The legal requirement for 
particulate would be under the Environmental Protection 
Act, and, again, is based on the ash content of the 
fuel, and precipitator efficiency, and is a modelled 
value to meet an impingement standard. 

Q. Could you tell me where I would find 
that standard? 


A. In the Environmental Protection Act. 
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Q. It's all set out there? 

A. The value for groundlevel impingement 
would be, yes. 

Q. Are there any other documents that 
you could refer me to, to assist me with this concept 
of particulate removal? 

AS PNOtkati this “time; no. 

Q. I understand in the United States, 
some of the jurisdictions have a 99 per cent minimum 
for the removal of particulates. Has Hydro 
investigated any further standards, further targets and 
whether they should be striving for something greater 
than 98 per cent figure? 

A. One of the other limits would be the 
Opacity which I referred to in my direct evidence and 
the amount of visible emission. 

MR. SNELSON: A. The details about the 
precipitator efficiency that can be achieved are 
probably best addressed by Panel 8 in terms of what 
technology can achieve. 

Q. I have looked at Interrogatory 2.2.8, 
which provides documentation relating to emissions and 
discharges from the natural environment. In 
particular, sulphur dioxide, nitric oxide, total acid 


gas and particulates. Is there any other source of 
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ase reitien besides this document, and is this the most 
up-to-date document which would give me those figures? 

MS. RYAN: A. Of actual particulate 
emissions from our stations? 

QO.» Yess 

A. That is the current information and 
it would be based on precipitator testing for any given 
station. 

Q. Can you tell me what emission rates 
were assumed for the new units to be built for 
particulates? 

AsonNoszéetimiscorr ys LIgcange. 

MR. SNELSON: A. I am just looking at 
your next sheet, which I thought had it on it. I 
expect that the solid wastes column is ash and not 
particulate. 

Q. Just following up on that. I have 
understood that there was a difference between solid 
waste as a by-product from producing electricity and 
particulates; is that correct? 

A. The particulates that are emitted are 
the ones that go up the stack that you don't collect. 
The fly ash, which becomes part the solid waste, are 
the ones that you do collect. 


Q. Yes. And when we are globally 
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talking about the area of particulates, those are the 
things that go up the stack and that is what we are 
having our discussion about; was it? 

MS. RYAN: A. Yes, particulate 
emissions, the ones that actually go out. 

Q. You were talking opacity 
considerations. How are the limitations which have 
taken place, with respect to the output of Lakeview, 
Nanticoke, and Lambton, for opacity, related to 
particulate emissions? 

A. There isn't really a one-to-one 
correlation between opacity and particulate emissions. 
Obviously, the more npateee that you can see, the 
higher the particulate emissions. But it depends on 
the specific size characteristics of the particulate, 
so you ound have to do physical tests on a given unit 
to find the relationship. And I don't believe, at this 
point, we have those. 

I know there have been: studies done to do 
aficonte lation ,oburmindondtyhavesthat finrormation. 
Again, Panel 8 would have more information on 
precipitator characteristics. 

Oni sCaneyoustell mexnet there are any new 
particulate limitations being considered? 


A. In Ontario, they were looking at a 
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more stringent opacity limit, in that it would be a 20 
per cent limit all the time and not a small amount of 
time allowed at 40 per cent. 

Q. Which is the current standard? 

A. Which is the current standard. 

Q. Anything else? 

A. Not to my knowledge. 

QO. f+ lo copldgdcurni:tor toxic chenveals. 
I understand that heavy metal emissions are associated 
with coal combustion; is that correct? 

A. Yes. 

Q. And they eck currently dealt 
with; is.that peaiso correct: 

A. Not entirely. Specific heavy metals 
are again regulated through the design of the station 
and the calculation of an impingement concentration. 
We do not have an emission cap for heavy metals the 
same as we do for acid gas. 

Q. But what you are saying is you would 
recognize that the burning of coal or other fossil 
fuels might release some of these and as a result you 
design your plant to take care of those particular 
emissions? 

A. The design of the plant up until 


this -- some of them are removed with the particulate 
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matter in the precipator, so that is correct. But the 
calculation I was talking about was calculating the 


result of an emission at stack height and what the 


concentration would be when it reached ground level. 


And that is regulated for some heavy metals, and yes, 
Our stations would meet those. 

As a matter of fact, Interrogatory 
2.14.70, which was the Lakeview test you referred to, 
the table that you selected some of the information 
from, in fact, had all of the heavy metals that were 
tested for and listed there and their per cent of the 
impingement standard was calculated, and I believe most 
of them were under one per cent of existing regulation. 


Q. We were talking about heavy metals, 


would 2.14.70 also deal with toxic organics and VOCs? 


A. It measured organics, yes. Volatile 
Organic compounds for Ontario Hydro are not generally a 
problem, but we measure them when we do our 
characterization studies. 

Q. What do you mean, they are generally 
not a problem? 

A. Well, the industries that are being 
looked at for volatile organic compound emissions are 
the petroleum industries, paint industries, solvents, 


because their emissions are considerably higher. 
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So, in talking NOx/VOC plan, NOx is the 
area we are concerned with. When it's VOC, they are 
talking different industrial sectors. 

QO... Can yow tell meat; “currently, there 
are any further limits being considered for heavy 
metals, toxic organics, VOCs, and how these limits, if 
any, would affect Hydro's energy production in the 
future? 

A. Yes, the Ministry of the Environment 
has issued a draft Clean Air Program which is a 
revision to Regulation 308 of the Environmental 
Protection Act, which in fact is looking at prevention 
at the source, and they have defined three different 
levels of concern for emissions and have identified 
specific heavy metals and organics which they would set 
emission limits for. 

Again, it's a draft regulation. Industry 
has now provided comment and we haven't heard back 
whether or how that regulation is going to be changed, 
but some of the emission limits being proposed would be 
difficult for our existing fossil stations to meet. 

Q. And all of that information is in the 
revision to Regulation 308 under the EPA? 

A. It is called the Clean Air Program. 


Q. You indicated Hydro might have 
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difficulty meeting certain of the limits, could you 
tell us which of the ones, currently, you might have 
GbEC roulktyywihh? 

A. Several of the proposed heavy metals 
were manganese and mercury, and they were given a very 
small annual limit. They would be two of the limiting 
ones. 

Q. And what effect would that have on 
your existing fossil plants? 

A. If in fact we had to meet it and 
there were no control technology available to put in, 
it would mean curtailing generation. 

ON. Pesthere; cumrently, controlled 
technology available? 

A. I-think the answer is we don't yet 
know how the esunbanad (ae we are putting in for 
sulphur dioxide might, in fact, affect the emissions of 
heavy metals, and we are hopeful that it will remove 
some of them. And certainly particulate control 
technology may remove some of the trace emissions, as 
well. 

Q. Outside of that, do we have any 
particular technology that's focused faCee heavy 
metals? 


A. Not to my knowledge. But again, more 
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detail on fossil control technology could better be 
covered by Panel 8. 

On Okay, GL Tecan, turn now ‘to -the 
Quebec City/Windsor corridor. During Environment 
Canada's review of the DSP, and an excerpt from that is 
at page 14 of Exhibit 145, approximately 40 per cent 
the way down the page, they mention the potential for 
more restrictive limits in this heavily-settled 
corridor. The limits mentioned for NOx are 100 
nanograms per joule for coal; 90 nanograms per joule 
for oil, and 30 nanograms per joule for gas, to be 
effective by 1995, for new sources; and by 1997, for 
retrofitting of existing units. 

And also, what it is mentioned earlier in 
the paragraph is VOCs. I didn't find any reference to 
VOCs when I looked through that. Is there one or did I 
just apne ut? 

Asie Indjthis, totadvneport? 

Q. Yes. I just wondered if you were 
aware of a limit for them, because I didn't find one. 

A. Could you tell me again what specific 
report this came from? 

Q. This was Environment Canada's 
comments on the DSP. It doesn't have to be in here. I 


am just wondering if you are aware of something. 
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A. Yes. Actually in their NOx/VOC 
management plan, they have addressed NOx emissions and 
they have addressed separately VOC emissions, but, 
again, they are addressing different industrial 
sectors,..not the See meiarasee ee when they are 
talking VOC. 

DR. CONNELL: Is this an exhibit, this 
document? 

MR. WATSON: I think the government 
review is an exhibit. 

THE CHAIRMAN: Is it the government 
review? 

MR. WATSON: I believe so. I think it's 
the very end of the government review. 

DR. CONNELL: You mean the provincial 


government review? 
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P2vsdop ms] MR. WATSON: It is the provincial 
government review of the DSP, but at the back of it, I 
believe, Environment Canada has made their comments, as 
well. 

THE CHAIRMAN: I cannot remember whether 
the government review is or is not an exhibit yet. Do 
you know? If it is not an exhibit, it probably should 
be, so perhaps we can -- we don't need to stop now and 
fandlthat out, but if Wt wente-s we rwill put 4re in as an 
exhibit. 

MRS. FORMUSA: I don't believe it is. 

THE CHAIRMAN: I do not recall it being 
put in. I am sure it will be referred to at other 
times and it probably should be marked. 

MR. WATSON: Okay. 

THE CHAIRMAN: What part of the 
government review was it? Do you remember what exhibit 
it comes from? 

MR. WATSON: If you are looking at the 
government review, the book I have, anyway, is a Cerlox 
binder. 

THE CHAIRMAN: It's page 2, though. 

MR. WATSON: This is page 2 of the 
Environment Canada section of that, which is at the end 


of the review put forward by all of the various 
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government ministries. 
THE CHAIRMAN: All right, okay. 


MR. WATSON: My copy, anyway, has a blue 


cover. 


THE CHAIRMAN: Right. 

MRS. FORMUSA: Should we make that an 
exhibit now? £ 

MS. PATTERSON: Should we give it an 
exhibit number now? 

THE ICHAIRMANS GALT eright.)*'We *will give 
it a number now and then it will be done. What number 
252i? 

THE REGISTRAR: 146, Mr. Chairman, 

THE CHAIRMAN: Thank you. 

---EXHIBIT NO. 146: Review under the Environmental 
Assessment Act. 

MR. WATSON: Q. Ms. Ryan, you will 
recall earlier, when we were talking about emissions, 
we referred to the State of the Environment Report, 
page 10, where we were talking about the emission 
standards of 258 nanograms per joule for NOx for coal, 
and 129 nanograms per joule as NOx for oil. And you 
recall that we were saying that Nanticoke and Lakeview 
now exceed the limit for both coal and oil. And in 


trying to compare that to the 100 nanograms per joule, 
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obviously, the 258 is considerably higher. 

One of the efforts that would be made to 
try and control NOx, as I understand it, is low NOx 
burners; is that correct? 

MS. RYAN: A. Low NOx burners are one 
way of reducing NOx, yes. 

Q. And subject to your checking, I am 
advised that 100 nanograms per joule for a 35 per cent 
efficient plant translates to approximately 1 gram per 
kKilowatthour of emissions. Again, subject to check, 
and please advise me if your calculations produce a 
different figure. 

In looking at page 15, the last page of 
Exhibit 145, there are environment performance figures 
from the thermal cost review, figure ES5, for Option 
No. 2, which is’ a 4 by 500 megawatt U.S. coal unit, 
shows that NOx emissions with no scrubbers and no SCRs 
would-be, invthe,; range ofe .2y tos 5.39 Tsiitthat-with or 
without low NOx burners, the Option No. 2? 

MR. SNELSON: A. This is for new 
options, and it is presumed that new coal-fired plant 
would be designed from day one for low NOx and SO(2) 
emissions. 

ESdgsnoksthinkl itssss particularly 


relevant to the existing plant, where the control of 
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NOx in the combustion process in the design of the 
plant would be quite different perhaps to what a new 
option would be. 

Q. Okay. So, in looking at those same 
figures, we can assume that there would be a low NOx 
burner. for/sthe) ifiinsioesiet ‘of. feguresi,, v2 tro: 5% 

Thesecond: sete faguresi1. 3) ito 1.6; 
that is with a scrubber, but no SCR, and to get below 
the level 1 gram per kilowatthour, which is as I have 
been advised, what the hundred nanograms per joule 
translates to, you, in effect, would have to have a 
unit with scrubbers and SCRs, and low NOx burners alone 
would not be sufficient .to meet this limit? 

MS. RYAN: A. Yes. For our units to 
reach 100 nanograms per joule heat input would require 
SCR. 

Q. And the last issue I would like to 
deal with, very briefly, is solid wastes. 

InttalkingtmaboutreCcase’ 26; or-any*sort of 
life extension, we have been talking about the use of 
scrubbers. And I understand that it is fair to say 
that scrubbers produce a large volume of solid waste; 
is»thatscornnect ? 

AinweXeGs: 


Q. And therefore, the use of Case 26 or 
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large-scale life extension is going to increase that 
quite substantially? 

A.WOl, think dtcdssefape to/say [Pe./shionla 
be considered a by-product because both the ash and the 
gypsum can have uses, so to consider it a waste is not 
exploring the utilization opportunities. 

0.) + Oka ys 

Mry= Chairman, miiwouldel tke “&oeturn’toea 
new area, that of plant performance. And Mr. Lucas has 
another document for you in the same form with a 
document precis on the front of a series of excerpts 
including several tables. 

THE REGISTRAR: That will be No. 147, Mr. 
Chairman. 

THE CHAIRMAN: Thank you. 

---EXHIBIT NO. 147: Plant performance reference 
material to be used. 

MR. WATSON: And again, Mr. Chairman, in 
particular in this section, as a result of my meeting 
with Hydro counsel on Friday, many of these questions 
have been deferred to another panel. 

MR. WATSON: Q. So, Panel, in dealing 
with plant performance, if we could just start with 
some general questions on reliability indices. 


I understand there are a variety of 
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indices which measure the reliability performance of a 
power plant, but is it fair to focus on four of these 
main indices: First of all, in no particular order, 
POF s.;) "P=0=Fs ‘second of .alilit= 

THE CHAIRMAN: Perhaps you could, just 
for the uninitiated, just tell us what that is. 

MR. TABOREK: Planned outage factor. 

MR. WATSON: Planned outage factor. 

THE CHAIRMAN: I know it has been said 
before. 

MR. TABOREK: These are outages in which 
you have a long time in which to schedule them; 
typically more than a week, but anywhere ina year, 
really, for all practical purposes. 

MR. WATSON: Q. And, Mr. Taborek, I have 
found the chart or the descriptions on page 36 of the 
1990 Forecast of Reliability Indices of some Bei pentose 
to me, as they describe all the various outages; the 
planned outage. 

The next one I was to referred to, the 
MOF, the maintenance outage factor; the third one is 
DAFOR or DAUFOP, depending on whether you are talking 
about nuclear plants or fossil plants, assuming the 
fossils are on reserve at some times; and the forth 


factor is capability or incapability factor, depending 
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on how you look at it. 

Is it fair to say that those are the four 
main factors? 

MR. TABOREK:, As Yes. 

Q. And the values, as well as the 
definitions, are published each year in the forecast of 
reliability indices? 

A.>5°o Yes. 

THE CHAIRMAN: What page was that on, did 
you say? 

MR. WATSON: In the 1990, Mr. Chairman, 
it is on page 36. There is a series of definitions. 

THE CHAIRMAN: All right. 

MR. TABOREK: The whole of Section 4 of 
the report from page 33 through to page 36 gives 
varying levels of definitions of these indices. 

DR. CONNELL: Of what exhibit? 

THE CHAIRMAN: It is 1990. What Exhibit 
No” Ws rls oUF? “4G, rare? 

MR. WATSON: It was made an exhibit just 
at the start of Hydro's direct evidence. 

MR. TABOREK: It is an Interrogatory 
a) <A0 2) ol am notiaware tof "rh beiiig Tartexhibit : 

THE CHAIRMAN: Oh, all right. 


MR. WATSON: The 1990 forecast? It was 
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just introduced in evidence on Tuesday. 

MRS. FORMUSA: No. That was the one that 
Mr. Shepherd objected to. I was filing it with respect 
toginterrogarony «2.120225 

THE CHAIRMAN: Oh, yes. Did it get a 
number ? 

MRS. FORMUSA: No, it didn't. You will 
recall that we filed a list of interrogatories to which 
we might have to refer. 

THE CHAIRMAN: Ohy yesar tALlLeright. 

MRS. FORMUSA: It was not given an 
exhibit number, and the earlier versions of '88 and '89 
were included behind 2.7.40 in that package. 

So, all three of those reports from '88 
to '90 were in response to two interrogatories in the 
package that our panel filed at the beginning, which 
was not given an exhibit number. 

THE CHAIRMAN: I wonder if it should be, 
perhaps? I know we do not make interrogatories an 
exhibit. Should this one be an exhibit, do you think? 

MRS. FORMUSA: This report? 

MR. WATSON: I was going to refer to the 
concepts in this, and there may be some reference to 
some numbers in some of the earlier forecasts, as well 


as this one. We certainly can make it an exhibit, if 
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you would like. 

THE CHAIRMAN: It is 2.7.40. Have you 
Goti'it? 

DR. CONNELL: Yes. Here it is, here. 

MR. WATSON: So, Mr. Chairman, why don't 
we make it an exhibit? 

THE CHAIRMAN: Obviously, I still haven't 
got right. If I look at page 36, it doesn't have 
anything. 

MR. WATSON: Okay. If you are looking at 
2.7440,¢thatowilily have thei 88* ands"89., 

THE CHAIRMAN: Which one are you talking 
about? 

MR. WATSON: If you look at part of the 
package that Hydro filed during their evidence, 2.2.22, 
you will see the '90 forecast. 

MR. TABOREK: The earlier versions, the 
'89 report has the same definitions occurring between 
pages 32 and 35. It appears every year. It is a 
standard set of material. 

THE CHAIRMAN: Okay. Everyone set now? 

MR. WATSON: So, are we going to make 
2.7.40 the next exhibit, which would be the '88 and '89 
indices? 


THE CHAIRMAN: Well, the one you are 
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referring to now is the '90. Do you intend to refer to 


the '88 and '89, as well? 


MR. WATSON: I think all three of them 


are important, Mr. Chairman. 


MS. PATTERSON: In response to 


Interrogatory 2.7.40, I have a report dated January 


1990, that says 1989 Forecast of Reliability Indices, 


but I do not see 1988. 


MR. WATSON: I could be wrong. 


fi pthought 


both of them were supposed to be attached to that 


interrogatory. 


Q. Is that your understanding, Mr. 


Taborek? 


MR. TABOREK:* A.'* Yes. 


MRS. FORMUSA: It should have been in 


that bundle. 
MS. MORRISON: Te. rs< 


MS. PATTERSON?*°1t®is. 
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£3 05) sn | THE CHAIRMAN: Well, why don't we make 
the '88, '89 and '90 forecasts one separate exhibit. 
How is that? We don't need to go through the paperwork 
right now; we'll just give it a number. Number...? 

THE REGISTRAR: | 148, Mr. Chairman. 

THE CHAIRMAN: All right. 

---EXHIBIT NO. 148: 1988/89/90 Forecasts of 
Reliability Indices for use in 
Corporate Planning Studies. 

MR? WATSON 2: M(@ereAiMr.sefaborek, as I 
understand it, DAFORs are used for nuclear units; is 
that correct? 

MR. TABOREK: A. Yes. 

Q. And that measures the probability 
that a given unit will not be able to produce power 
during peak load periods? 

A. Yes. 

Q. And the DAUFOP, in effect, does the 
same thing for the fossil units? 

A. Yes. 

Q. Is it fair to say that the reserve 
margin is largely determined by the amount of capacity 
needed to reliably meet peak load? 

A. Yes. 

Q. And would you then agree with me that 


the DAFOR or the DAUFOP is the most important plant 


Farr & Associates Reporting, Inc. 


Taborek,Barrie, 3352 
Snelson,Ryan 
cr ex (Watson) 


reliability index for determining the required reserve 
margin? 

A. Yes. 

Q. Now in looking at peaking units, I 
understand their primary importance is to provide 
capacity? 

A. Yes. 

Q. And while they provide some energy, 
this is of less importance? 

A. Yes. 

Q. And for base load units, on the other 
hand, capacity is important but energy is also very 
important? | 

| A. Yes. 

Q. Now, in dealing with energy 
production, the most : apoLedat measure of unit 
reliability is the incapability factor? 

A. Yes. 

Q. And that measures the fraction of a 
unit's theoretical possible output which cannot be 
produced due to equipment and regulatory constraints? 

A. Yes. 

Q. Now, if a plant has very cheap 
operating costs and no transmission line constraints, 


it will tend to always run at the maximum power of 


Farr & Associates Reporting, Inc. 


Taborek,Barrie, a502 


Snelson,Ryan 
cr ex (Watson) 


which it is capable; is that fair? 

A. @yege 

Q. And in that case, the plant's 
capacity factor will equal the capability factor or 100 
minus the incapability factor? 

A. Yes. And that's assuming there is 
adequate demand to require it. 

QO. .Yes:. 

And since a primary function of a base 
load unit is to provide energy, the incapability. 
factors of base load units determine the number of 
units which are required; is that fair? | 

A. It will have an effect, yes. 

Q. It will have a substantial effect, 
Wilieipenote 

A. A substantial effect. 

O..Pissitefegiri to, say thattaftiaidivother 
things are equal, if the base load units have a higher 
incapability factor, they will produce less energy ina 
year and more units will be required to produce that 
energy? 

A. Yes. 

Q. Just two quick clarification points. 

My understanding is that the '88 forecast 


of reliability indices was what was used in the DSP; is 
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that correct? 


AGodkVere reves) ore) wae. 
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Q. And further I understand that the '89 


forecast was used in the '91 reliability review? 

Anton Fright % 

Q. If I could ask you just a few 
questions on fossil unit DAUFOPs. As with the other 
figures, DAFORsS, MOFs, POFs, the DAUFOPs come from 
these forecasts of reliability indices that we have 
been talking about. 

A. Yes, they do. 


Q. And those forecasts give us values 


for each unit or station for each of the next ten years 


but they also give us a “long-term average value," as 
well. 

ASSL Vest 

Q. Now, Mr. Taborek, and the rest of 
panelg.tf youjiwoulditurn ito Table: 1+ off Exhibstrl147, 

DR. CONNELL: Once again, Mr. Watson, I 
presume these are percentages, but it doesn't so 
indicate on the table. 

MR. WATSON: Yes, they are percentages, 
and Mr. Taborek can confirm that. 

MR. TABOREK: Yes. 


MR. WATSON: Thank you, Dr. Connell, we 
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will be sure to include that in future. 

Q. Mr. Taborek, looking at Table 1, you 
will see it has values from the '88, '89 and '90 
forecast. And I should tell you that these are average 
values for a station. The only one where it really 
comes into effect is Lakeview. And could we leave the 
figures so that, subject to your check, we will 
proceed? 

MR. TABOREK: A. Fine. 

Ost Now? fron ‘Che uesitt othe SiS 
Forecast, the DAUFOPs are increasing except for Lennox. 
From '89 to '90, the DAUFOPsS are roughly the same, save 
for Lakeview, where they continue to increase. Can you 
tell us, generally, why that is so? 

A. It is essentially due to the amount 
of funding available. That the 1988 forecast was a 
forecast of adequate readily available funds. 

In the '89 forecast, there were some 
general spending restraints that we were planning under 
and so there was a reduction of maintenance spending, 
resulting in a general increase in forced outage rates 
as a result of the general spending curtailment. 

And in 1990, there was a particular 
reduction in -- or there was a limitation of spending 


on Lakeview, and Lakeview, in particular, increased in 
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that year. The others are essentially the same or very 
close to the '89 numbers. So, it's spending restraints 
from one year to the next. 

Q. When you say spending, are you 
talking in a global context or are you talking 
specifically about OM&A? 

A. For maintenance and for 
rehabilitation of the stations. 

Q. We were talking earlier this morning 
about the Lakeview units, and they were found to be in 
worse shape than previously expected. 

| Now, I understand the rehab costs for 
Lakeview and Lambton have gone up and also that the 
costs schedules and the whole scope of the 
rehabilitation is under review with decisions expected 
sometime later this year. | 

Ase MDhateésh»correct: 

Four of the units are going ahead with 
essentially a full rehab and four other units are being 
re-evaluated. 

Q. Does the 1988 forecast reflect the 
conditions of these plants as you now understand them 
to be? And I would ask you the same question about the 
'89 forecast and the ‘90 forecast. 


A. Well, I think each year reflected the 
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knowledge of the year, so that '88 and '89 would not 
reflect the now condition. There has been an extra 
year of knowledge accumulated in each case. 

Qngelseit Gar nvto say ‘that that Ys “one oe 
the reasons why the Lakeview DAUFOP has increased so 
much because of your now greater understanding of what 
te cond trons 3 

A. Yes, that would have led to an 
increased level of spending; and in curtailing the 
spending, that basher effect we have described, so the 
three are linked. 

Qwie Emlookingrat’ thiecrehab plam*for 
these units, is it fair to say that if all the 
previously planned work is not actually carried out, it 
would follow that the units after the rehab that is 
carried out would be in worse shape than previously 
anticipated or not nepetid shape as you would have 
hoped-- 

An “natess correct. 

Q. --and therefore their performance 
would be poorer? 

Ag ou Thatt se correct + The four*unircts” that 
have been fully rehabed will perform better than the 
four units that have not been. 


Q. Can you tell me about Lambton? Is 
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that scheduled to be fully rehabed? And the reason I 
am asking you that is that I notice the DAUFOP doesn't 
change. 

A. Yes. There have been some minor 
curtailments in Lambton's spending, on the spending on 
Lambton, but marginal compared to the curtailment at 
Lakeview. 

Q. Now when you say marginal that is 
marginal in such a way that it is not going to affect 
the DAUFOP? 

A. Yes, yes. 

© oy yahfP yous canyturnsto,Tables2; which are 
further DAUFOP numbers. And each of these forecasts 
gives numbers for the next, for the next ten years, and 
then a long-term average. And please notice that under 
the average, it is after rehabilitation. 

AwonYes’., 

Q. So, in effect, what we have done is 
taken out the values for the next few years while they 
are under rehabilitation to try and get a more accurate 
real value for how the units will perform. 

It appears as though Hydro is projecting 
virtually the same or a slightly improved performance 
in their fossil units throughout the remaining lives of 


these units; is that fair? 
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AS oo YV@Sis 

Q. And we were talking before dbout the 
plants aging. Could you reconcile the long-term 
constant DAUFOP with the aging of these plants or is 
the BUREN RY saree) that you just talked about? 

A. I am not sure what you want me to 
reconcile. What versus what? 

Q. As a plant ages-- 

Aw ® YESs 

Ov =-usSually- ‘that ‘would atitect.the 
DAUFOPS? 

A. It could. There are circumstances 
where the DAUFOPS will improve and some where it will 
deteriorate. But okay, yes. 

Q. Well, perhaps we can turn to the next 
page then which is entitled, "Lakeview DAUFOP 
Stylized." 

A. I am just a little bit uncomfortable 
with the stylized. What I would like to do is put up 
the actual chart for Lakeview if I may. And you are 
referring I believe to the lower line? 

Q. I think they both show the same 
pattern as the stylized curve and in effect what you 
have is over the last decade the performance has 


deteriorated and then there is going to be -- 
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A. Over the last decade, okay. As I see 
it from, '71 to '81, ‘82, '83, there was a general 
improvement with age and then a sharp deterioration 
with age. And then with the sharp deterioration 
arrested by rehab programs, the erads't toda historical 
level is restored. That is how I would read that 
eharity: 

Q. Okay. 

And the historical levels restored are, 
in effect, the constant DAUFOPs that you see on both-- 

Aeeeeves. 

Owl -=thati'charw that’yourare displaying 
on the overhead and also the stylized DAUFOP which is 
an exh bishe a7 7 

A. Yes. 

Q. And it's fair to say, regardless of 
which one you look at, you expect an improvement in the 
DAUFOP after rehabilitation? 

A. Yes. 

Q. Which is evidenced by the fact that 
the level of DAUFOP is less than it was before the 
rehabilitation? 

A. Yes. 

Q. And also you do not expect any 


Significant deterioration in performance of the plant 
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for the .rest:+of.itaelife: 

A. And this is where money comes in. 
That there is an appropriate maintenance program to 
ensure that. Or that would have to be in place to 
enable that to happen. 

0. + ‘Soathat sprogrameansirnm place AveYou.are 
putting or it is your intention to put the appropriate 
money into Lakeview so that the DAUFOPs remain constant 
over the rest of its life -- or its DAUFOP remains 
constant? 

A. Well, there is a difference between a 
forecast and an intention. The forecast is that that 
is what the corporation will do and the reliability 
indices reflect that. The corporation may find itself 
in varying circumSktancesthateitwitl orcit won a. nelt 
we get improved intelligence as to the corporate 
intentions we will modify the forecasts. | 

And my forecasting like this can't make 
the company spend. 


Q. I'm quite aware of that. 
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(Be 20itp eal: | As presently advised, this is the Hydro 
plan? 

BO. Vest, 

Q. And of course, there is no question 
that things may change and you may get overruled? 

AX. “Yes 

Q. Now, I would like to explore that 
constant DAUFOP, a little bit, if I could. We have 
talked earlier about a planning life of 40 years, and 
given that you don't expect any additional major 
equipment problems, why do you expect the units to 
become economically obsolete after 40 years of 
operation? 


A. I didn't say that we would not have 


further maintenance problems or equipment problems, is 


the phrase I think you used. I think that we would 
work to deal with them as they occurred. 

Q. And assuming that you do, you are 
going to maintain your constant DAUFOP? 

A. Yes. 

Q. Assuming you do maintain that 


constant DAUFOP -- 


3362 


Avy and, SVheiemay Mthis “1s "a forecast for 


10 years. There is another 10 years beyond that which 


we will forecast when we get there and at that time we 
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will make appropriate forecasts for the beyond period. 

Q. Well, in the forecast you not only 
forecast the next 10 years, you also have another 
column for long-term forecast; don't you? 

A. But if you will notice that there is 
a change in the character in the last 10 years. In the 
first 10 years, there is a forecast for every year. In 
the 10-year and beyond period, it's a single number for 
all future years. 

It's a reflection of the best present 
estimate, but it's indicating less confidence in the 
fidelity of the forecast in the long term with respect 
to those parameters. 

Q. I understand you might not be as 
confident about those numbers. It's fair to say that 
the numbers are the same, though, the number for the 
long-term projection is the same as the last few years 
in this decade? 

A. Yes. 

Q. And again, that takes me back to my 
concern. If, in fact, your DAUFOPs as predicted seem 
to be to be the same, not only through this decade by 
long term, why do you expect the unit to become 
obsolete after 40 years of operation? 


A. The word "obsolete" is not quite the 
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correct word. 

The units will have basically reached the 
end of their service lives as a result of three factors 
bearing on the station. One is that to maintain 
reasonable performance with aging stations will require 
more money; two is there will be more economic 
alternatives available; and three, that environmental 
and other regulations will have evolved to the point 
where the station may not be environmentally 
acceptable. 

Q. If any or all of those things are 
occurring as you go along your time line, isn't it fair 
to say that that's going to affect the amount of money 
that you are going to put into these units? 

A. As each of these pieces of 
information becomes known we will evaluate whether it 
is Ridin nies to continue spending on the station or 
whether it is appropriate to replace it. If I may give 
you an example... 

QO. Please: 

A. We have spoken at some length about 
the NOx/VOCs regulations, and the form of the 
regulation, if it's a form that would require SCRs, 
selective catalytic reduction on Lakeview, then the 


station would become uneconomic, compared to replacing 
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with combustion turbine units. 

Whereas, if the regulation confines those 
kinds of devices to stations that have a higher 
capacity factor and suits the low capacity factor, low 
energy output stations with a different type of NOx 
control, then the station may continue to be economic, 
and that is sort of independent to the wear and other 
factors tthatdoccuy: 

Q. Does that apply if, for instance, the 
coal units are going to be intermediate loaded? 

A. Does that apply, could you qualify 
what you mean by "that"? 

Q. Your explanation that you just went 
through. That may apply to a peaking unit. 

A. If you mean does the potential for 
high capital costs put peaking stations more at risk 
than base load stations, the answer is Jase because 
you, basically, write off those costs on a base load 
station over many more megawatthours of energy 
production than over a peak station. 

And the same, incidentally, holds true of 
a young station versus an old station. The timing of 
the regulation is similarly critical, because then you 
have, in the case of an old station, fewer years in 


which to write off your single capital investment. 
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Os Sopetnom that’ *svitwiarr: to 'say«that 
putting an SCR on a base load unit is cheaper than 
using combustion turbine, for instance? 

A. Yes. The economics would favour 
continuing to maintain the life of the higher capacity 
factor station. 

And again, one has to be very careful and 
look at all the environmental regulations that are 
being applied and all of the effects at the time. I am 
very sensitive about environmental regulations because 
they change frequently, they change in many forms, and 
words and commas can make quite a difference. 

Qleqgso,ejust to contintie@onswrthr this. 
What you are saying is by looking at these three 
factors, greater money being spent, economic 
alternatives being available, environmental regulations 
changing, become more strict, that may very well affect 
the prediction of a constant DAUFOP to the end of a 
unit's life? 

Ae 2 9Yess 

MR. SNELSON: A. I don't think that we 
are predicting, in an absolute sense, constant DAUFOP 
to the end of the station's life. We have a 
simplification to the real world, and you seem to be 


trying to work backwards from the simplification to 
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impute something about the real world from what is 
really a simplification. 

The simplification that we have made is 
that units continue operating in a normal and 
satisfactory manner at the long-term DAUFOP that is in 
the forecast, until its retirement date, and then, 
suddenly, it is taken out of service. , 

Now, that is a simplification to the real 
Situation, which is that units will continue along, 
more or less in normal performance and acceptable 
performance, and, then, there will become indicators of 
either incipient problems sometime in the future, which 
may start to show up in current performance. And 
through a process that is hard to define at this time, 
there will be decisions made to retire, and the units 
over a period of time will be taken out of service. 
During that period of time, then, it is quite possible 
that performance may deteriorate significantly. 

So, we have modelled something as though 
it 1s good performance and then it is suddenly taken 
out of service. In reality, it is going to be 
reasonably good performance and then some deteriorating 
service and gradually being replaced with some new 
Capacity. 


So, I don't think that you should assume 
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bi that what we have forecast is a precise prediction of 
2 how they will retire. It's an approximation to the 
3 retirement process. 
4 Q. We have been dealing with Lakeview. 
5 Dealing with Lambton and Nanticoke, it appears as 
6 though you are projecting that future performance will 
7 be somewhat worse than recent history. Can you tell us 
8 why that is? 
9 MR. TABOREK: A. Maybe the easiest thing 
10 PSTto 2...) sLambtor. 
LE THE CHAIRMAN: Which table are you 
12 looking at? 
BS MR. TABOREK: I will have to introduce 
14 these in evidence. They are not now in evidence in 
L5 these forms. 
16 THE CHAIRMAN: Wasn't that picture in 
de} before? 
18 MR. TABOREK: What I showed you was the 
19 fossil system total before, sir. I have now broken the 
20 system down into the three plants, three main plants, 
aL Lakeview, Lambton and Nanticoke. 
22 THE CHAIRMAN: Is that true of the one 
23 before as well, was it? 
24 MR. TABOREK: Yes, it was, the Lakeview 
25 one. 


Farr & Associates Reporting, Inc. 





Taborek,Barrie, 
Snelson,Ryan 
cr ex (Watson) 


THE CHAIRMAN: Perhaps two should be 
referred to by number. 

MR. TABOREK: These three figures should 
go in. We need two numbers. 

THE REGISTRAR: 149 and 150, Sir. 

THE CHAIRMAN: 149 is the graph that Mr. 
Taborek referred to in the last five minutes. 

MR. WATSON: That would be the Lakeview 
incapability graph. And this is the Lambton 
incapability figure. 

---EXHIBIT NO. 149: Lakeview Incapability Graph. 
---EXHIBIT NO. 150: Lambton Incapability Graph. 

MR. TABOREK: What this shows is the 
forced rates essentially maintain their historical 
levels, but there are slight increases in the total 
incapability, again after rehabing. 

MR. WATSON: Q. I understand that you 
are again planning on spending substantial funds on the 
rehabilitation of Lambton? 

MR. “TABORER? *"A. “Yess 

Q. And could you tell us why you expect 
this decreased performance when you are spending these 
funds? 

A. I think I would refer you to Panel 8 


in that respect. And Nanticoke, you asked about 
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Nanticoke, as well? 

Os aLesw 

THE CHAIRMAN: Was the answer the same 
For thare 

MR. TABOREK: In this instance -- 

THE CHAIRMAN: That would be another 
number then. 

MR. TABOREK: This will be the third. 

THE REGISTRAR: 151. 
---EXHIBIT NO. 151: Nanticoke Incapability Graph. 

MR. TABOREK: And I don't view that as 
being significantly different from the recent history. 

MR. WATSON: > O.S SOnwwlin, effect, you. would 
eee that in the same way that you did Lakeview? 

MR. TABOREK: A. Yes. 

Q. And the same factors would come into 
play? 

A. Yes. 

Q. And at the life you do not have a 
step function? 

Asiacthatisxcorrect., 

Q. You have a general winding down of -- 

A. There is a very dynamic set of 
decisions and processes that are going through in that 


time. 
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Q. Which evolve over time. And as you 
make those decisions you may run a plant for more than 
40 years, especially if you put a lot of money into the 
plant and you have been able to maintain your DAUFOPs 
at a constant level. 

That would be one of the decisions you 
would make, whether to life-extend, for instance? 

A. Indeed. But the best number is 40. 
And we do say that having said 40, that there is a 
possibility of some units slightly more and some 
slightly less. And in the direct testimony we went 
into this at some depth. 

DaSwes: ee the fallout from this would 
os if you did have the constant DAUFOPs to the 40 year 
period and you decided to life-extend based on these 
factors that oT have told us about, in particular, the 
three that you have mentioned, then that would have 
ramifications with respect to the building of new 
units? 

A. Yes, it would. 

But; Tethink®’ Il-come “back toythevfactethat 
at 40 years this is a long life for fossil units, it's 
longer than they were designed for, and we pe ieve it 


to be the most appropriate life to use in planning. 
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(3037 qpane] Q. Just before you take that off, Mr. 
Taborek, you have "forced." Is that forced outage 
rates? 

A. Yes. 

Q. And "total"; that is the combination 
of force plhis.-= 

RS. Thatois incapability. 

OmmuThelstotal vs? ‘incapability? 

A. I wanted to avoid a lot of the 
jargon, and so I tried to simplify it in my prep 
material. 

QM Ismre faire cotsay thatineapability 
factors and DAUFOPs do not necessarily mirror each 
other during the course of a unit's life? 

A. That is true. If you spend a good 
deal of time on maintenance, your incapability will be 
up, but the money well spent presumably will put the 
forced outage rate down. 

Aswa (matter ofitfacts, Wirt urs not etoo 
evident there, but if we go back to the Lambton one, it 
is especially evident that there is a lot of planned 
Maintenance, there is the forced outage creeping up, 
and then there, it is restored by the maintenance. 
That illustrates the effect. 


Q. That is the incapability factors. 
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How about the forced outage rate and DAUFOP? What is 
the relationship between those over time? 

A. Well, that is the same thing as I 
have said. 

Owe As *theivasicadpability factor? 

A. No, no, no. You said forced outage 
rate and DAUFOP? 

Q. Yes. So, those are the same, as far 
as you are concerned, for the fossil unit? 

A. Yes. 

Q. Okay. 

MR. WATSON: Now, Mr. Chairman, I just 
noticed the time now. It is twenty to four. I am in 
your hands as to whether you want to take a break. I 
am quite prepared to continue. 

THE CHAIRMAN: How are you doing? 

MR. WATSON: I am doing quite well, Mr. 
Chairman. I am quite confident that I will be finished 
today. 

THE CHAIRMAN: Well, you have to stop 
around four-thirty, so will we take a 10-minute break? 
WiLL that *do.i-b? 

MR. WATSON: Yes. 

THE CHAIRMAN: All right. 


THE REGISTRAR: The hearing will recess 
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for 10 minutes. 
---Recess at 3:40 p.m. 
Seon mesimmngiatyas:53ipsm* 

THE REGISTRAR: Please come to order. 
The hearing is again in session. Please be seated. 

THE CHAIRMAN: Mr. Watson? 

MR. WATSON: Mr. Chairman, during the 
break, Mrs. Formusa had copies of Exhibits 149, 150 and 
151 made, and I trust that you have those in front of 
you now. 

THE CHAIRMAN: Yes. 

MR. WATSON: Qnealijqust have agquick 
question with respect to Exhibit 150, Mr. Taborek. 

MR. TABOREK: A. Yes. 

Q. That is the Lambton incapability 
graph. 

Just doing a rough estimate of that, 
looking at the forced figures at the bottom, it looks 
as though, if you average out the values after rehab 
and compare those to the average before rehab, the 
incapability seems a little bit higher; is that fair? 

A. It depends what period. I think it 
might not be in the '80s, but I think it would be in 
the '70s, and I think probably overall, just eyeballing 


it, it would appear to be that way. 
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Ov --Weldly.,again,; I edoenotiwant’ tegputet 
any higher than that. I just eyeballed these figures 
and it seemed as though after you have done the rehab, 
it looks as though there is a little more incapability 
than before you did the rehab and I am just wondering 
if that is.soA~,whyebhabupsedco: 

A. I can't answer that. I would refer 
you to Panel 8. 

Q. Okay. I was going to ask you the 
same thing about the other ones, ae I will deal with 
ally of that 1m)Pane.)-8. 

A. Yes 

Orn hej you Cou Ldap, -tongBabe. -3)2ipl ease, 
which shows fossil station OM&A costs in millions of 
1990 dollars for three existing plants and one future 
plant. 

As you can see, the Stet ae obtained 
from interrogatories and a thermal cost review, and in 
fairness, we converted the 1986 and 1989 values to 1990 
dollars, and the rate we used was 5 per cent for the 
conversion from '89 to '90, and 20 per cent for '86 to 
'90; in other words, 5 per cent a year. 

Using those values, it appears as though 
there are large increases in OM&A for the three major 


existing coal stations. Can you tell us why that is 
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occurring? 

A. Again, I think I would refer you to 
Panel 8. 

Q. Table 3 also shows the OM&A costs for 
the existing stations appear to be higher than for the 
new stations. Would you prefer that we deal with that 
in Panel 8, as well? 

A. Please. 

OL , Ane rightettand we I could take this 
opportunity to clarify one thing you said in your 
direct evidence. 

I believe you mentioned that you were 
responding beyond rehabilitation, an extra $30-million 
a year and $20-million on Nanticoke. 

A. Allow me to check. I thought it was 
SO,and 30,Abut"“iawrll@just check..*No. You are 
66trect.. “fLisiset30gand720% 

Q. And is the 20 included in the 30 or 
is it separate? 

A. Yes, it is included in the 30. 

Q. So, of the $30-million per year that 
you are spending, 20 goes for Nanticoke and 10 goes for 
all the others? 

Ae EL ess 


Q. And that is extra money beyond the 
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rehabilitation? 

At XG. 

Q. If you could turn to Table 4, which 
is a forecast of long-term DAUFOPs, the data is from 
the 1990 forecast and sunaeglere forecast DAUFOPs for 
the existing stations is worse than the new stations. 
Can you tell us why that is so? 

A. Again, I would refer you to Panel 8. 

Q. Table 5, Panel, is a DAFOR forecast 
for the nuclear units and it is from the 1990 forecast 
and is averaged over the periods shown and it shows the 
units DAFORS improving through the '90s. 

Maybe I am anticipating you, Mr. Taborek. 
I was going to ask you some questions on this. Do you 
want to deal with this or is this a Panel 9 issue? 

A. Well, I will deal with it to the 
extent I can and I would propose to deal with it using 
Similar material for the nuclear stations as I showed 
you for the fossil stations. 

Q. Okay. Basically, I wanted to deal 
with the same analysis, if I could. The nuclear plants 
are, in effect, showing a constant DAFOR over their 
life -- sorry. They are showing an improving DAFOR 
over their lives through the '90s, except for Bruce 


wpe 2 and -- 
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A. Well, I think what I would like to do 
nSiputdérseagain; s®eachVof these’ will bewan exhibitor is 
an exhibit. Each of these is new material. 

THE CHAIRMAN: I think we should consign 
a number now, so if there's problems with reading the 
transcript, we will know what we are talking about. 

THE REGISTRAR: Number 152. 

THE CHAIRMAN: Number T5Z.e*which is 
thes. . 

MR. TABOREK: The Pickering incapability 
forced and total, Pickering "A" incapability, forced 
andmtorali: 

Now, what did -- you described -- 
=—~—EXHIBIT NO.@152:m Pickeringm@'A™"incapability, forced 

and total. 

MR. WATSON: Q. Looking abl Tabtess; Lt 
appears as though the forecast DAFORs are decreasing 
over time. 

MR. TABOREK: A. Well, I guess I would 
ask, compared to what period? 

Certainly, the period from '83 to '89 in 
which units are forced out on their tubing, there was. 
But compared to the period '76 to '81, they are not. 
That period is better. And then, if you consider the 


whole, so I do not necessarily agree with the statement 
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you have made, if you look at all the years like that. 

Q. Iwas simply looking at the forecasts 
that you put forward in your 1990 figures, which seem 
to indicate through the '90s, anyway, that the DAFORs 
are improving, if you will. They are getting smaller? 

A. Well, I think that is a small change, 
but, yes, there is a small improvement. I view that as 
essentially returning to historical good levels. 

Q. For instance, Bruce "A" is changing 
Erom a2]: rS.HtOwhby, 

AnricOhi s eBrouceegk” : 

OemveAnd Pickerningy"A" cis chandging*from 
18.3. to15.-i2 

A. Yes, yes. 

Qs 2OkKay. 

A. And here is the picture for Bruce 
MA®*,.and «lL thinkyartissquite wimilarxto sPickering!s ; 
really...There:is.-- 

THE CHAIRMAN: Number? 

THEOREGISTRAR: -5153. 
== EXERT BLT sNO jh 5 2s Bruce, °A™s Incapability,, Actual 

and 1990 Forecast. 

MR.» TABOREK: 153;° Bruce "A". Then 

again, there is a similar picture of improving 


performance through the '70s and into the mid-'80s, and 
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then a deterioration and then a rehabilitation program 
being defined. And then,:an improvement as a result of 
that and yes, a gradual improvement after that. 

MR. WATSON: Q. Okay. And if we were to 
go through the same analysis that we went through with 
the fossil plants and looking at these factors for the 
life of the plant, again, you are not going to have a 
step function at the end of the 40-year planning life. 

You are again going to look at the same 
sort of factors to determine what should be done with 
these units when they reach their 40-year planning 
life? 

A. Yes. 

Op. Ws tthat: farze 

ACR LeSe 

MR. SNELSON: A. The overall reason for 
the improving trend through the '90s is something we 
can tell you about. For the details, you would have to 
go to Panel 9. 

But the overall reason is that through 
the 1980s, the late 1980s in particular, we have had 
Significant deterioration in performance of our nuclear 
plant that has led to a backlog of work in things that 
require fixing, and it is not something which can be 


turned around in one year. 
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One of the things that is necessary to 
turn it around is more trained people and we have a 
program to hire a lot more people to operate and to 
maintain our nuclear stations, and the generally 
improving trend is the forecast that as those people 
are trained and become effective and they work on the 
backlog of things that need to be repaired and so on, 
that that will lead to an improving trend. But the 


details of that, you should address in Panel 9. 
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[4:04 p.m. ] Q. Thank you. 

So, in dealing with DAUFOPs or DAFORs, is 
it fair to say that any increase in those for the 
existing fossil or nuclear units would increase the 
required reserve margin? 

MR. TABOREK: A. Yes. 

_Q.- And, of course, increasing that 
reserve margin is primarily going to increase the need 


for, Or accelerate the installation of, combustion 


turbines? 

A. Yes. 

MR. SNELSON: A. Or other generating 
capacity. 

MR. WATSON: Thank you. 

If I could have a minute please, Mr. 
Chairman? 


nm-rOfEsthe! record Bi eeadaiaoe 

MR. WATSON: Mr. Chairman, I was going to 
have a series of questions on various incapability 
factors of specific units which are referenced in 
Tables 6 and 7. Based on what the panel has said to 
date, I am going to defer those questions until Panel 
8, unless they would like to deal with them today? 

Eatakeauthatvwastal "Nos iMre Taborek? 


MR. TABOREK: A. Yes, that is a "No." 
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Q. The last table in this package is 
Table 8 dealing with nuclear unit incapability factors. 
Again, the data is from the '88, '89 and '90 forecast. 
And the historical data is taken from Hydro information 
supplied to NAERC. And I note that in the '88 and '89 
forecasts, they both assumed 20 per cent average 
incapability factors throughout their remaining lives, 
and the 1990 forecast is somewhat different in that it 
shows an average of about 21.5, with factors varying 
between 20 and 23 per cent. 

A. I can give you a summary and again 
introduce new material. This is the nuclear -- 

THE CHAIRMAN: Just wait until he asks 
you a question. That would be a good idea. 

MR. TABOREK: Sorry. 

MR. WATSON: Q. I was going to compare 
the various columns in Table 8. Column 4 shows the 
historic incapability factors and there appears to be a 
lot of scatter in these numbers. I assume that 
reflects the impact of the pressure tube problems? 

MR. TABOREK: A. b85 «<tooNso?:. 4 

MR. SNELSON: A. It is partly pressure 
tube problems and it is partly some of the other 
smaller phenomena I was referring to. Pickering "A" is 


mostly pressure tube problems; Bruce "A" is not. 
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Q. What would it be? 

MR. TABOREK: A. General wear. 

Q. General wear. 

And in future years, is it reasonable to 
expect that the impact of pressure tubes in these 
stations will continue to be substantial? 

A. There will be defined retubing 
programs, so that all the reactors will be retubed ina 
cycilicmtashion. 

MR. SNELSON: A. And the retubing of 
existing reactors will be done in a way that is 
consistent with the way in which our current new 
reactors are being built and will incorporate all the 
measures that we now know of to ethataprevens Or 
drastically slow the rate of deterioration of pressure 
tubes, so we expect that new pressure tubes will 
perform better than the existing pressure tubes in 
Pickering "A" and Bruce "A." 

Q. So, there will be an impact due to 
pressure tubes, but it should be less than the impact 
you have experienced in the past? 

A. The main impact over the next few 
years due to pressure tubes is planned outages to 
replace pressure tubes that are known to be 


deteriorating, and the phenomena and the details around 
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that program will be discussed in Panel 9. 

Following retubing of any particular 
unit, then the performance is expected to improve and 
pressure tubes will be a very small part of 
incapability. 

O.7 0 het Ea mato. say ‘that ttievetidct. of 
pressure tubes has been to increase the incapability 
factor by approximately 10 per cent? 

A. I haven't worked it out across the 
whole system. The impact has been quite high though, 
and particularly on Pickering "A" and to a lesser 
extent Bruce "A". 

I mean, the order of magnitude is that in 
some years at Pickering "A," we had two units out of 
service for the whole year. So clearly on that 
particular station, the effect on incapability was 50 
per cent. 

Q. Do you have any figures for the 
future? Do you know whether the future or what the 
percent would be on the future impact of the pressure 
tube problem? 

A. The Reliability Indices Report which 
we gave an exhibit number to, the 1991 version-- 

MRS. FORMUSA: 148. 


MR. SNELSON: I am told it is 148. 
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--is our latest prediction of nuclear 
incapability and it includes the effects, the expected 
effects of pressure tube outages, both the planned 
outages for retubing and any unplanned effects that 
might occur either before or after retubing. 

MR. WATSON: Q. Those effects are lumped 
together, though, are they not? 

MR. SNELSON: A. Sorry, did you say they 
are lumped together or they are not lumped together? 

QO: They are. 

Is there a separate column for pressure 
tube effects? 

A. The people who will testify to 
nuclear availability on Panel 9 should be able to give 
some indication of what proportion of that incapability 
is due to pressure tubes. 

Q. I will pursue that with them then. 

Is it fair to say then that looking at 
the 20 per cent incapability factor which you are 
basically predicting, that assumes, (1), the future 
impact of pressure tubes will be roughly as now 
predicted; and (2), the performance of the entire rest 
of the plant will be essentially comparable to your 
recent historical performance? 


MR. TABOREK: A. Yes, with one proviso. 
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The retubing schedule has no more than one unit out 
through the 90s where this forecast is done. But in 
some periods, in the post-2000, I believe, there could 
be two units out at a time. So, that would be the 
additional effect. And yes, the work we are doing is 
intended to restore the historic levels of performance. 

Q. In addition to the pressure tube 
problems, have there been any other major problems that 
have caused large outages and affected a substantial 
number of units? 

A. Again while I can give you some 
information, I think the best source for it is Panel 9. 

Qove few itifair teotsayethat ithe iproyect ron 
of an approximately 20 per cent incapability factor 
assumes there will continue to be miscellaneous 
problems affecting the rest of the other portions of 
the plant, aside from pressure tubes? 

A. Oh, yes. 

Q. However, is it also fair to say that 
20 per cent incapability factor assumes there will not 
be any major generic equipment problems affecting these 
plants? 

A. Yes. 

Oc. Is*ipstairsedtsayrthat Sif you-nad 


another new problem with an impact only half as large 
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as a pressure tube problem, that future capability 
factors could be lowered from the 80 per cent level? 

A. Well, again in the scale of the 
problems that we have dealt with up to this point in 
time aside from the retubing. And so if it were over 
and above that, yes, by definition. 

Q. We were talking earlier about outages 
due to problems dealing with vacuum buildings. If 
there was a problem with a vacuum building, is it fair 
to say that could have a substantial effect ona 
capability factor? 

A. Yes. 

Q. Are problems such as vacuum tube 
problems encompassed in the present forecast? 

A. Vacuum buildings? 

Q. Yes, problems with the vacuum 
building? | 

A. There is provision, there is not a 
major outage due to a vacuum tube building failure. 

MR. SNELSON: A. A vacuum... 

MR. TABOREK: A. I picked up his "tube." 
Vacuum building being used, sorry. 

MR. SNELSON: A. There are in the 
forecast outages, regular outages for vacuum building 


inspection, and all the systems that are associated 


Farr & Associates Reporting, Inc. 


Taborek,Barrie 3389 
Snelson,Ryan 
cr ex (Watson) 


with vacuum building; and that is a regular occurrence 
at each station on about five yearly or thereabout 
cycle, and again Panel 9 can give you the details, but 
you may even be able to figure them out from the 
Reliability Indices Report. 

Q. Have you had any outages like that in 
the past, vacuum building outages? 

A. We have had vacuum building 
inspections, yes. 

Q. But that would be something that you 
would have control over? 

A. Yes. 

Q. You haven't had an outage as a result 


of, a forced outage as a result of problems such as 


A. Not to my knowledge. 

Q. The 1989 consistent energy set talks 
about longer planned outages and adjustments to the 
reliability indices for many units. It appears to be 
partly related to the pressure tubes as well as SLAR, 
the Spacer Location and Relocation program. 

The 1989 forecast, though, is essentially 
the same as the 1988 forecast at 80 per cent capability 
factors. Why is that in light of these comments in the 


consistent energy set? 
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MR. TABOREK: A. What was the date of 
the consistent energy set? 

Dewars or: 

bey 1939. weliesorry;* I can’ ti comment on 
the CES assumptions. 

MR. SNELSON: A. Are you trying to 
compare the CES with a long-term availability forecast? 

©. LmYeset 

A. Because the CES is short term and 
these other forecasts we have been talking about are 
long term. 

Q. Yes. But the CES is in effect 
talking about something that is going to occur in the 
future, it's talking about longer planned outages, and 
I was just curious as to whether -> the? *89 figures 
appeared not to have been adjusted, and I was just 
curious as to why they were not. 

MR. BARRIE: A. The consistent energy 
set only addresses the current year and the next five. 
It doesn't make any reference to anything longer than 
five years. 

Q. I guess the question would then 
remain: Why wouldn't those five years be addressed in 
the '89 forecast? 


A. I thought you were addressing longer 
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term forecasts up to this point. 

Q. Well, five years is part of the long 
ter -- 

MR. TABOREK: A. The answer in general 
is there is going to be a sequence that is gone through 
and that this information in the reliability indices, 
as I've mentioned, is prepared in the fall and issued 
early in the year. 

And then the CES is performed at various 
points in the year, and they will update with whatever 
new information is available. Well, as the CESs are 
produced, as the next fall comes around, now the 
reliability indices are updated with new information, 
and I can only assume that there were changes in 
information in each of those steps. 

Q. Before I leave this area, I would 
like to refer you to the Ontario Energy Board excerpts 
which are the last three pages of Exhibit 147. As you 
are aware, Panel, the OEB meets each year to look at a 
number of issues dealing with Hydro, and one of the 
issues being dealt with last year was the long-term 
performance capability factors of the nuclear units. 

And you can see on page 98 of the report 
of the Board, under paragraphs 5.5.35, where Hydro 


noted in its argument - and again I note this is a 


Farr & Associates Reporting, Inc. 





Taborek,Barrie 3392 
Snelson,Ryan 
cr ex (Watson) 


report of the Board, the Board summarizing Hydro's 
argument, if you will - it indicated that Hydro had 
substantial agreement with the MEA's submissions 
respecting capability factors and stated that as part 
of Hydro's annual review, it should take some of these 
factors into account. It also commented that the MEA's 
analysis of nuclear performance was a useful 
contribution to the subject. 

Turning the page, you can see the 
recommendation of the Board, which is Recommendation 
14, that Ontario Hydro reduce the lifetime capability 
factors for Pickering “At randeBruce. “A™*®to>75 per cent 
from 80 per cent. 

And I guess my question would be if in 
fact lower capability factors are implemented for the 
nuclear units and for the coal units, this is going to 
increase the need for new base load plants; is that 
correct? 


A. Yes. 
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L4220npsmix) Q. And this increased need is going to 
take place regardless of whether the reserve margin is 
24 per cent or 20 per cent, or anything else; isn't 
that fair? 

A. Allow me to consult, please. 

MR. SNELSON: A. In general terms, you 
are right. There are some complications but in general 
terms. 

Q. Thank you. 

A. That was based on the premise that 
performance was being reduced. 

OwweVes < 

A. Performance forecasts are being 
reduced. | 

Q. That the recommendation by the OEB 
was implemented, yes. 

A... Yes. 

MR. WATSON: That takes care of that 
area, Mr. Chairman. 

I had some questions on coal supplies for 
existing plants. I understand from Mrs. Formusa that a 
fuels expert is being added to Panel 8, the fossil 
options panel, and as a result I will defer the 
questions to that... 


MRS. FORMUSA: He is already on the 
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panel. 

MR. WATSON: That person is already on 
the panel, so that appears to be a more appropriate 
place to deal with it. 

Also, I had some questions on the 
hydraulic system, I will defer those to Panel 6. 

I have a few quick questions on 
transmission. And if I could introduce... 

Mr. Lucas, if you have this exhibit, if 
we could put that before the Board. 

THE CHAIRMAN: Number? 

THE REGISTRAR: It will be 154, Mr. 
Chairman. 

MR. WATSON: Q. I have a couple of 
questions I could deal with before we get to that 
exhibit. 

Mr. Taborek, if I could take you back 
very briefly to the F&D model. Does Hydro use the Fé&D 
model to evaluate the reliability of the east and the 
west system separately? 

‘MR. TABOREK: A. No. 

Q. So the whole system is done as a 
complete whole? 

Aw? Totals 


Q. The model is capable of doing those 
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separate runs, chowal 

A. Yes, you could model separate 
systems. 

MR. SNELSON: A. We have in the past 
modelled the east system separately. We did not find 
it satisfactory as a model for the west system 
separately. And that's 10 years ago studies, but there 
is no reason to believe that it would be any different 
today. 

Q. I understand that in the transmission 
product you have tables that present unreliability 
Statistics by region. How does Hydro address any 
regional unreliability problems in planning for new 
generation? 

A. Hydro, one of the factors in planning 
the transmission system is regional reliability ina 
general sense, though it's not accounted for generally 
in a probabilistic sense. And regional reliability and 
adequacy will affect the siting of generation. 

MR. WATSON: Mr. Chairman, I have a table 
titled "Transmission Reliability Table," if I could 
have that made the next exhibit, please. 

THE CHAIRMAN: Exhibit 154. 

---EXHIBIT NO. 154: Transmission Reliability Table. 


MR. WATSON: QQ. Mr. Barrie, these 
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questions may perhaps be addressed to you. 

In talking about transmission standards, 
I understand that one of the standards -- 

THE CHAIRMAN: It doesn't say on this 


table where this comes from. Oh, I see, yes, it does. 


3356 


I am sorry, it does say where it comes from. Go ahead. 


MR. WATSON: Q. I believe one of Hydro's 


standards is to have no more than 15 per cent of its 
delivery points experience interruptions of greater 
than 50 effective minutes; is that correct? 

MR... BARRIEs. Ane Yes, that's right’ 

Q. Now, this table shows under Column A 
a series of years and under peaian Ba series of 
numbers that attempt to show the per cent of delivery 
points that had interruptions greater than 50 minutes. 
Those figures were ate from an interrogatory from 
last year's rate hearing, Exhibit 6.6.62. Subject to 
your checking those figures, it appears as though only 
1986 meets the standard. 

Does that accord with your information? 

Asn vYes,7 :thatiisucorrect« 

Q. And in Column C we have figures for 
transmission maintenance which were obtained from 
Interrogatory 2.7.20, showing the amount of 


transmission maintenance spending over the last five 
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years. And in Column D we have the primary demand, 20 
minute winter peak, again taken from Exhibit 7, page 
57, which shows the demand increasing over the 5-year 
period. 

The final column is the transmission 
maintenance in 1990 dollars, which is obtained by 
taking Column C, the amount spent on transmission 
maintenance, and dividing it by the peak in megawatts, 
and that gives a value which appears to be fluctuating 
somewhat, but overall is not increasing with the 
demand. And I was curious in looking at all those 
figures as to why Hydro has not been reehaas the 
standard, and why more money has not been put into 
transmission maintenance? 

A. Yes. Hydro has acknowledged at the 
OEB and at other places that we do wish to spend more 
money on transmission maintenance to improve the 
transmission performance. 


As you say, we have since 1986 not been 


JII9% 


able to meet this particular standard and it is largely 


because of monetary constraints. 


I should say that two major programs have 


been identified, though, to rectify the situation, and 
substantially increased expenditure on transmission 


maintenance is to be expected in the future. Probably 
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1 not a significant increase until about 1993, but from 
2 that point on significantly more money will be spent on 
3 transmission maintenance than has been the case. 
4 Q. Tepropose to go, very briefly, “back 
5 to a conversation that Mr. Snelson and I were having a 
6 day or two ago when we were talking about figure 5.1 of 
i the reliability review, and if in fact the reserve 
8 margin was decreased from 24 to 21.6 per cent, it 
9 looked as though we could save about $29-million, and 
10 if, in fact, that $29-million was compared to what is 
ue currently being spent on transmission, that would be an 
i2 increase of approximately 50 per cent, which I assume 
v3 would go a long way toward improving that reliability 
14 Situation; is that fair? 
15 Atedisethat avquestion? 
16 Q. Yes. 
vl A. $29-million additional expenditure 
18 per year would certainly go a long way towards 
| 19 improving these figures. In fact, the amounts I am 
; 20 talking about in these two programs I have referenced 
| 21 though is considerably more than $29-million. 
22 Q. How much is it, Mr. Barrie? 
23 | A. It will be of the order of 
24 $100-million. The two programs are to refurbish both 
25 the transmission lines and do essential work at the 
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transmission stations and circuit breakers and 
transformers, and that kind of thing. 

Q. Over what period of time is that 
$100-million to be spent? 

A. The major expenditure, as I said, 
won't commence until about 1993. I have seen 
projections go for 10 years, but the work is likely to 
go on beyond that. This could be regarded as an 
ongoing program rather than a time limited program. 

Q. But while the time is unlimited, the 
amount isn't, it's still $100-million. 

A. Yes, there will be in excess of 
$100-million, over and above the expenditure that you 
see here. 

MR. WATSON: Mr. Chairman, I know it's 
4:30, but I have a few questions; I think I can finish 
quite quickly. 

THE CHAIRMAN: Go ahead. 

MR WATSON: wQOPURE A hcouldrturn “now, 
Panel, to NUGS with respect to transmission lines. I 
understand that Hydro currently has approximately 1200 
megawatts of load displacement NUGs and 82 megawatts of 
purchase NUGs, and according to one of your 
interrogatories, all of the current NUGs are 


non-dispatchable; is that correct? 
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MR. BARRIE: A. Yes, that's correct. 

QO. If a resource is non-dispatchable, 
doesn't this lead to less flexibility on the system? 

A. Yes, that's correct. 

Q. Now, I understand that transmission 
credit has been assumed as part of the payment to 
CurrencenuGs.” Frrst* orally that's correct; is it not? 

MR. SNELSON: A. Transmission credits 
are included as we feel appropriate to those NUGs which 
are in locations where we expect them to, in the long 
run, save transmission costs. 

Q. And the level of the transmission 
credit is determined by Exhibit 84, the avoided cost 
determination for the 1989 Demand/Supply Plan? 

Roe Yes. 

Ot2-S0, *you*do'an nhdiGt ahai assessment 
as to whether specific NUGsS should get the transmission 
credit? 

A. That's something we were proposing to 
consider in Panel 3, as part of our avoided cost 
methodology. 

We try to tailor-make the transmission 
credit to suit the particular situation, but there is a 
fair degree of complexity in that and that's perhaps 


better left to Panel 3. 
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Q. I was going to ask you whether Hydro 
had any recent problems where a NUG had caused 
transmission stability problems. 

MR. BARRIE: A. Not that I am aware of. 

Q. Are you aware of the problem with 
EB 4 Eddy .facilaity 2 

Rive a NO. 

Q. Perhaps I will deal with that at the 
later panel. 

Q. And one final question dealing with 
interconnection assistance. We spoke about it in some 
length before. It's fair to say that Hydro feels that 
interconnections have a substantial benefit to the 
system and that's why they are in place. 

Has there been any sort of transactional 
analysis as to the benefit of interconnections? 

MR. SNELSON: A. Not in a comprehensive 
way. I can quote you a number as to the degree to 
which profits from export sales in the early 1980s 
reduced electricity rates, and for a number of years 
the reduction was around 6 per cent because of net 
profits from export sales. But that fluctuates. 

MR. WATSON: Those are my questions, Mr. 
Chairman. 


THE CHAIRMAN: Thank you. 
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1 Mr. Rodger, you will be tomorrow morning. 
2 MR. RODGERS: Thank you, Mr. Chairman. 

3 THE CHAIRMAN: Your estimate still 

4 stands? 

5 MR. RODGERS: Yes, it does. 

6 THE CHAIRMAN: Fine. We will adjourn 

7 until tomorrow morning at ten o'clock. 

8 THE REGISTRAR: This hearing is adjourned 
a UnNtie comorrow morning at, ten o'clock. 


10 ---Whereupon the hearing was adjourned at 4:35 p.m. to 
be resumed on Tuesday, May 28, 1991, at 10:00 a.m. 


25 JAS/KM/BV [c. copyright 1985] 
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